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You have to hear it to believe it. Pure sound. 
Peak music power 22 watts per channel. 
Clear as a bell at full blast. All solid state. 
Four-speed turntable to play all you r 
records. Automatic/manual changer to 
handle them all with care. Four-speaker 
system with a woofer and a tweeter in each 
cabinet. The tuner/turntable unit incorpo¬ 
rates a multi-band radio. Slide controls on 
a canted tuning panel let you adjust bass, 


treble, balance or volume precisely, with a 
flick of a finger-tip. Put on a stack of your 
favourite discs and throw a party for your 
ears. Talking discs. Singing discs. Gentle 
instrumentals. Booming orchestrals. The 
Modular 44 does full justice to them all. And 
when they’re finished the system automa¬ 
tically switches off. All three handsome 
pieces built in solid wood. Teak or walnut. 
Send us the coupon and find out more. 


MODULAR 44 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 


















1 mm 

ELECTRONICS 

W 4 

1 Australia 

111 J 


Incorporating RADIO, TELEVISION and HOBBIES 
ABC certified circulation in excess of 50,000 volume 32, number 4 


BROADCASTING’S 50 YEARS: The world’s 
first broadcasting station with a regular 
advertised program went on the air just 50 
years ago. Page 8. 

1W HANDSET: A version of our Handset suit¬ 
able for 144MHz operation (page 40) 
should find ready application on field 
days . 

RF PREAMPLIFIERS: The performance of a 
SW receiver can be improved by the addi¬ 
tion of a suitable RF amplifier. Two ver¬ 
sions of a solid-state design are on Page 


ELECTRONIC ORGAN PIPES: See page 109 
for our reactions to the Conn electronic 
organ pipe system. 


CONTENTS-JULY, 1970 


features 


3 Editorial — use them or lose them! 

8 Golden anniversary of broadcasting 

15 International microelectronics conference 

16 Radar over the horizon 

20 Automatic tests for 747's electronics 
22 Deep-sea rescue submarine 
69 RF performance of electroplated conductors 
88 Particle detectors 
190 Albert and the computer 


technical digest 


25 Automatic tester for reed relays 
27 Advance in lead acid batteries 
29 Broadcasts warn of traffic congestion 
29 Numbering of integrated circuits 


Editorial Office: 
12th Floor, 235-243 Jones Street, 
Broadway, Sydney, Australia. 

Phone 2 0944. 

Postal Address: 
Box 2728, G.P.O., Sydney, 2001, Australia. 


Advertising: 
Manager, Howard Jenkins. 
Sydney Representative, Bill Summons, 
Office: 8th Floor, 235-243 Jones Street, 
Broadway. Sydney. Phone 2 0944. 
Melbourne Representative, Clarrie Levy, 
Office: 392 Little Collins Street, 
Melbourne, 3000. Phone 67 8131. 


Circulation: 
Alan Parker. Manager, 
Office; 9th Floor, 235-243 Jones Street, 
Broadway, Sydney. Phone 2 0944. 

Subscription Rates: See back page. 


Representation: 

Melbourne—J ohn Fairfax and Sons Ltd., 392 Little 
Collins Street. 3000. Phone 67 8131. 

Brisbane—Sungravure Pty. Ltd., 78 Elizabeth Street, 
4000. Phone 2 6688. 

Adelaide—John Fairfax and Sons Ltd., 104 Currie Street, 
5000. Phone 51 3502. 

Perth—Sungravure Pty. Ltd., 454 Murray Street, 6000. 
Phone 21 8217. 

Newcastle, N.S.W.—Associated Newspapers Ltd., 22 
Bolton Street. 2300. Phone 2 3696. 

London—John Fairfax and Sons CAust.) Ltd., Reuter 
Building, 85 Fleet Street. 

New York—The Sydney Morning Herald Ltd., 1501 
Broadway, New York, N.Y. 10036. 


Distribution: 

Distributed in N.S.W. by Sungravure Pty. Ltd., Jones 
Street, Broadway, Sydney, N.S.W.; in Victoria by Sun¬ 
gravure Pty. Ltd., 392 Little Collins Street, Melbourne; 
in South Australia by Sungravure Pty. Ltd., 104 Currie 
Street, Adelaide; in Western Australia by Western Press; 
in Queensland by Gordon and Gotch (A’sia) Ltd.; in 


Copyright. All rights reserved. 

New Zealand by Truth CN.Z.) Ltd.; in Tasmania by 
Davies Bros. Ltd., “Mercury,” Hobart. 

Devices or arrangements shown or described herein may 
embody patents. Information is furnished without pre¬ 
judice to patent rights and without responsibility for 
circumstances which might anse from its application. 


technical articles 


40 1W handset for 144MHz amateur band 

51 Extending range of sweep generators 
57 Fundamentals of solid state, chapter 14 
72 Balanced input microphone preamplifier 
82 Two solid-state RF preamplifiers 
94 DC amplifier uses low-cost !C 
101 Frame antenna for medium-wave DXing 


regular features 


31 Scientifc and industrial news 
92 Forum 
99 Serviceman 
103 Reader built it 

109 Audio topics — loudspeaker-cum-pipe units 

111 Audio topics — counting sides played 

117 Record reviews — classical 

125 Record reviews — devotional, popular, jazz 

141 Trade reviews and releases 

153 Technical books and publications 

161 Amateur band news and notes 

172 Listening around the world 

181 Answers to correspondents 

185 Radio: unofficial history 

191 Market place — classified advertisements 

192 Index to advertisers 
113 Notes and errata 


ELECTRONICS Australia, July, 1970 


1 



























































i SLBCTRONICS Auttralia, July, 1970 


Meet the latest in our comp¬ 
rehensive range of monolithic 
Integrated circuits utilising MOS 
enhancement mode P-channel 
technology. Designed for economy 
and practical use. 

□ Output compatible with 
MOS, TTL, DTI; or other loads. 

□ Low power consumption. 

□ Input gates effectively 
protected. 

□ Metal/ceramic dual-in-line 
package. 

Shift Registers feature high 
frequency operation and NRZ (non 
return to zero) data output. 

Random Access Memory features 
non-destructive readout. No 
external decoding needed. Low 
stand-by power and single strobe 
pulse refresh. 

Read Only Memory. Two 

output inhibit controls. Variable 
output voltage. 1 juS access time 
over full temperature range. 

In this family Philips can offer: 

FDN116 Quadruple 32-bit 
dynamic shift register. 

FDN136 Variable length 1 to 
64-bit dynamic shift register. 
FDN156 256-blt dynamic 
shift register. 

Two-phase clock versions of the 
above are available for operation 
to 3MHz under type numbers 

FDN 106, FDN 126 and FDN146. 

FDQ106 128-bit random access 
memory (1 juS access time). 


the first true Standard 
MOS family in the world 


256 Words, 9-bits/word 
read only memories. 

FDR106Z ... bit pattern to 
customer's specification. 
FDR106Z1 with fixed bit pattern 
for starburst character generation. 
512 Word, 5-bits per word 
read only memories. 

FDR116Z ... bit pattern to 
customer’s specifications. 

FDR116Z1 with fixed bit 
pattern for dote code matrix 
character generator. 


For full information, 
specifications, contact: 

electronics division of 
Philips Electrical Pty. Limited 

Sydney • Melbourne • Brisbane • 

Adelaide • Perth • Canberra • Hobart • 

PHILIPS 

38.2867 
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“The amateurs are not in a very strong position, you know.” 

They would be very wise to do two things: 

(a) use their bands and 

(b) avoid fooling around when they do!” 

These words are not my own but they were expressed to me in circum¬ 
stances which indicated that the authorities are well aware that amateurs are 
making very little use of some of the bands allocated to them. There is 
therefore no need to be apprehensive about drawing attention to the situa¬ 
tion as, in fact, others have already done in amateur journals. 

Here’s another pertinent observation from a similar source: 

“The amateurs are failing to occupy some very valuable pieces of 
electronic real estate.” 

I can’t speak at first hand for other centres but the truth of such obser¬ 
vations can be tested any evening in the Sydney area on the 52 and 144MHz 
bands—six whole Megahertz in the otherwise densely populated VHF spect¬ 
rum, During several weeks’ after-dinner listening on non-network frequen¬ 
cies, I have not heard a single “CQ” on 52MHz and only the odd one or 
two on 144MHz. I have called CQ many times on 52MHz without once 
receiving an acknowledgement. For hours on end, those vital six Mega¬ 
hertz remain silent and unused, their potential occupants otherwise engaged. 

By contrast, there is a reasonable amount of activity on the network 
frequencies and I have no intention of criticising those who, for one reason 
or another, have opted for this mode of operation. But there is an unfortu¬ 
nate backlash from such activity. The concentration of traffic on three or 
four distinct frequencies might all too easily be construed in high places 
to mean that the amateurs have no use for the VHF bands, as such; that all 
they need is a few channels! 

If amateurs are to retain the right to bands of frequencies, they will 
have to make a determined effort to establish that right by occupancy. 

One suggestion, which is not new, is to use the network frequencies 
when not mobile, as calling channels only, changing to another frequency 
and possibly to another mode once contact has been established. 

Another is to endeavour, if possible, to go on the air each evening, 
for even a short period, and possibly at a common time for each district. 
To decrease the risk of calls being missed, there may be an argument for 
stations coming up on non-occupied, non-network frequencies to run a few 
minutes of tone or tape as an indication that they will shortly be looking 
for a contact. 

A still further possibility, with modern components, is an elementary 
slow-scan adaptor for VHF converters, sufficient to alert the listener, by 
even as much as a "plop,” that another signal has come up on the band. 

The W.I.A. or individual amateurs may be able to bring forward other 
suggestions aimed at increasing traffic on the bands generally, as distinct 
from the network frequencies. Rest assured that the heading on this 
editorial is not a catch phrase. It summarises what is a very real and a very 
urgent problem for the amateur fraternity. 


ON SALE 
THE 

FIRST MONDAY 
OF EACH MONTH 


On the cover 

The letters DSVR on the side of this Lockheed-built craft stand for Deep 
Submergence Rescue Vehicle. Inside the torpedo-shaped outer shell is the main 
pressure hull composed of three interconnected spheres. Designed to be trans¬ 
ported anywhere in the world inside 24 hours, it can operate safely at 5,000ft 
where the pressure is 2,2251b per sq. inch. DSVR1 was constructed for the 
US, Navy. (See story elsewhere.) 
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the largest HI-FI showroom in Australia. 


SAVE -p to 45% 
off WHARFEDALE 

with new INSTROL Kits of parts 


WHARFEDALE DOVE DALE HI» 

Only $135.00. 

The new Unit 5 speaker kit by Wharfedale contains the 12in bass, 5in 
mid-range and lin tweeter that enables Dovedale to give the smoothest 
performance ever produced. The new Instrol enclosure kit is exactly to 
Wharfedaie specifications ... all timber parts are precision cut, fit together 
smoothly . . . panels are best-quality veneered in selected Teak or Queensland 
Maple. 

Check the following features:— 

• Three-way system for only $135.00. • Unique Cross-over system, 

• 40 Hz to 20,000 Hz without any audible peaks. • Power handling 

capacity of 35 watts R.M.S. • Cabinet size 29lin x 17in x Him. 



WHARFEDALE MELTON, 

Only $96.00. 

The Melton gives you the advantages of big speaker systems in a compact 
cabinet. Using the new Unit 4 speaker kit, a clear, firm bass response is 
achieved from the wide-spectrum 12in bass unit and the acoustiprene low 
mass tweeter gives smooth treble performance. The electrical cross-over unit 
links bass and treble speakers at 1,500 Hz and it is at this point that each 
speaker is designed t 0 roll-off mechanically. The result is smooth response 
from 45 Hz to 17,000 Hz. Power handling capacity is 20 watts R.M.S. 

The new Instrol enclosure kit, in Teak or Queensland Maple, is exactly 
to Wharfedaie specifications and measures 24£in x 14iin x lliin. 




WHARFEDALE SUPER UNTON, 

Only $49.50, 

Using the ever-popular Wharfedaie Unit 3 kit, this system gives full- 
blooded bass response, astonishing for the size of the cabinet. Frequency 
response of 40 Hz to 17,000 Hz is achieved with an 8in bass/mid-range unit 
that has a 4in cast ceramic magnet weighing 3Hb, together with a treble 
pressure unit. Power handling capacity is 15 watts. 

The Instrol enclosure kit is according to specifications laid down by 
Wharfedaie and measures 15in x lHin x 9£in. 

The kits are available in Teak or Queensland Maple. 


MAIL ORDER 

The above speaker and enclosure kits can be ordered by mail. Simply send your cheque for the abovo- 
mentioned amounts to INSTROL HI-FI, 91A YORK STREET, SYDNEY, 2000, and your kits will be im¬ 
mediately despatched by either rail or road-transport. At the same time you will be sent a letter acknowledging 
receipt and advising the means of transport. 

Remember Instrol specialises in mail order. 

When ordering, please remember the following: 

(1) You have a choice of either Teak veneer or Queensland Maple veneer. (Maple is ideal for further staining 
to walnut, rosewood,' etc.). (2) You have a choice of grille cloth — black, brown, gold or silver-grey. 
(3) The above-mentioned prices are per enclosure (not a pair). 
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91 a \t>rkSt.(betw9en King & MarketSt.) 
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Brand new range of: 

PLAYER STANDS 

and 

PERSPEX COVERS 


PLAYER STANDS 

MODEL 35 STAND. Size 14*in x 15*in x 3*in. 
Complete with masonite base, rubber legs, fully 
veneered on all surfaces. Features attractive side 
panels raised by iin from player panel. 


Walnut or Maple . $7.95 

Teak ... $9.95 


(Extra for player stands 


MODEL 45 STAND. Size 17*in x 14*in x 3*in. 
Complete with special black surround on the 
base, plus a masonite safety base. Fully veneered 
on all surfaces. Sweeping new overseas styling. 

Walnut . $8.95 

Teak.. $10.95 

cut to template,75c) 


PERSPEX COVERS 

MODEL 315. Size 14iin x 151in x 3iin outside 
measurements. This sleek MOULDED cover in 
grey tinted perspex, is for use with the model 35 
stand and any record player. Complete with 
attractive perspex knob. 

MODEL 325. Size 14iin x 151in x 4fin outside 
measurements. A fabricated grey-tinted cover, 
ideal for record changers in conjunction with 
model 35 stand. Complete with attractive 
perspex knob. 


Model 315 . $8.95 

Model 325 . $9.95 


(Extra for covers fitted 


MODEL 415. Size 171in x 14£in x 3£in outside 
measurements. This attractive MOULDED grey- 
tinted cover is for use with the model 45 stand 
and any record player. Complete with sleek 
perspex knob. 

MODEL 425. Size 17|in x 14£in x 4|in outside 
measurements. A fabricated grey-tinted cover, 
ideal for changer models in conjunction with 
our No. 45 stand. Complete with attractive 
perspex knob. 


Model 415 . $9.95 

Model 425 . $10.95 


with stay-up hinger, $1.50) 


COMBINED AMP/PLAYER CABINET 

This model 75 cabinet combines a player stand, attractive tinted perspex cover and 
amplifier cabinet (4iin x 17iin). Perspex cover comes complete with attractive perspex 
knob and a pair of stay-up type hinges. Cover measures 16 fin x 14*in x 4 $in inside 
dimensions. The cabinet comes as an easy-to-assemble kit of parts, both saving you 
money and facilitating transport. 


Kit of parts in Maple .. $25.00 

Kit of parts in Teak . i .... $28.50 



PACKING AND REG'D POSTAGE 


MODEL 

N.S.W. 

VIC., QLD. 

TAS., N.T., S.A., N.G. 

W.A. 

Player stand 

1.65 

1.70 

2.15 

2.40 

Perspex cover 

1.65 

1.75 

2.25 

2.55 

Model 75 kit 

2.75 

3.05 

4.20 

4.90 


INSTROL 

HI-FI CENTRE 

91 a York St.(bet\A/een King & MarketSt.) 

SYDNEY, 2000 

(opposite Rank Xerox Building) 

Phone 29-4258 


for descriptive leaflet post coupon 


I Please include postage stamp. 


| Name- 


Address _ 


__Postcode __ 

□ Speaker Kits 

□ Player Stands and Perspex Covers 
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DM47: Highly efficient, cardioid, uni-directional dynamic 
microphone with excellent characteristics especially designed 
for all stage and recording use, Impedances 50K or 600o or 
50Q; Output Level: ~73db; Response: 40 CPS-18 KCS; 
Cardioid (unl-directional); Dimensions: 51" x l u /u M ; Weight: 
18 ozs (incl. lead); Case. Black zinc diecast with chrome 
facings with on/off slide switch 20 ft lead; List Price: $36.00. 

DM67: Superb quality, cardioid uni-directional dynamic micro¬ 
phone, stable performance designed for stage and recordings, 
impedances: 50K or 6000 or 50 q; Output Level: -73db; 
Response: 40 CPS-18 KCS; Cardioid (uni-directional); 
Dimensions: 5}” x It”; Weight: 7f ozs; Case: Precision 
moulded, aluminite zinc diecast r with satin chrome facings. 
Fly-off cradle, 20 ft lead, on/off switch. List Price: $33.00. 


DM78: Exceptional quality cardioid uni-directional dynamic 
microphone, for use in all stage and recordings, superb 
directional characteristics magnificently presented In its own 
black and red lined carrying case. Impedances: 50K and 
600o (switchable); Output Level: -75 db; Response: 30 CPS 
-18 KCS; Cardioid (uni-dlrectlonal); Weight: 13 ozs; Dimen¬ 
sions: 7f x 2f’; Case: Black abs plastic, with gold plated 
wire mesh black fly-off cradle with gold plated fittings. On/ 
off switch. 20 ft lead. List Price: $76.00. 

NOTE 

* 6 ft Florentine Bronze Floor stand with gold plated exten¬ 
sion and locking height adj, available, for use with above 
model. 


DISTRIBUTED BY 


GE-P548 


NEW SOUTH WALES 

443 Kent Street Sydney 2000 Tel 295802 

GOLDRING 162 Pelham Street Carlton Victoria 3053 Tel 345105 
ENGINEERING 415 Adeiaide Street Brjsbane Queensland 4000Tel 23247 
I (A’ASIA) PTY. LTD. 32 Northwood St Leederville Western Australia 6007Tel 

77 Wright Street Adelaide 5000 Tel 51-5117 


6 


*X*CTKON/C$ Aurtrelia, July, 1970 





















read what the experts 

have to say about the 

GOLDRING LENCO GL75 



Manufacturers i Qoldrlng I 
Ltd., 4SM88 High Read, L< 


inufaeturlna 
idon B.11 


PERCY WILSON 

Manufactured by Goldring Manufacturing Company IGB) 
Ltd., 486-488 High Road, Leytonttone, London Ell. 
Manufacturer's specifications: TURNTABLE: AC mains: 
200/240 V. 50H*. Mains switch fully click suppressed 
4-pole constant valocity motor (16 VA). Continuously 
variable speed adjustment. Adjustable stops for 16, 331/3, 
45 and 78 rpm. 9 lb. non-magnetic dynamically balanced 
turntable, Wow and flutter measured, accordinq to DIN 
spec., 0.06%. Rumble measured, according to DIN spec., 
•60db. Speed variations + 0.2% for 10% mains voltage 
change. Automatic disengagement of Idler wheel. Dimen¬ 
sions: front to back: 13in. Side to side: 16 In. 
TRANSCRIPTION ARM: Pickup arm with counter-balance 
weight and bias compensatibn (anti-skating) adjustment. 
Knife-edge bearings. Stylus pressure adjustable from 0.6 
to 5 grams., with sliding weight. Minimum stylus pressure 
0.5 gram. Removable lightweight pickup headshell. Total 
length of pickup arm: 12A4n, Tracking length (distance 
from pedestal to centre of turntable) 8.3 in. Overhang of 
stylus 0.675 in. Total adjustment for stylus position: 
V4 in. Offset angle: 23° p\ Tracking error * 0.8 6 . Can 
accommodate any cartridge. Hydraulic lowering device. 

I have now had one tof these transcription units 
on test for over sixf month*; and some of my 
professional colleagues have made independent 
assessments which ^gree with mine. So, let me 
not beat about the buih, but declare my verdict 
straight away. This i*, quite limply, that * e 
GL.75 Is easily the best Integrated turntable » t 
arm unit that the partnership betwee — 
Goldring have yet produced. 

This is, of course, a mouthful, foj 
ship's product* have long been krjj 
in the front rank. I have no hesite 
in declaring that the GL.75 I; 
reckoned with In any company* 
cumstances, anywhere in the w/ 

Having made that confession q 
not merely of faith, I mu*tj 
justify it by stating the resi * 
tests. In this I shall not jij 
cription that can *be giea 
ifications. I shall only comr/ 
the performance, 

First of all, I must refer 
features. This is the 
tinuous variation of tur 
icians and others who fj 
perfect pitch, this is q 
other turntable I knov 
It is secured by havi 
wheel which travel 
turntable. This idlej 
izontal axis and its 
times thought that 
not affect the me* 
hasty and wrong cl 
of design in whicW 
angles to the turnu\ 
than a design in whi * 1 
to the turntable. 


In my tests I mounted the motor plate on stilt^ 
as it were, above a rather thin motor board, 
which would resonate quite easily, I found the 
possibility of rumble all right, but I also found 
that the makers' recommendations had indicated 
the answer. In the first plac^ the motor plate 
must be mounted, as specified, on a motor board 
at least % inch thick. Do not on any account go 
below % inch. If the motor board in your cabinet 
is slimmer than this, then stick a sheet of Celotax 
to it so as to damp out 8ny natural resonance. 
When su Itable precautions are taken in mounting; 
such as the makers specify, the possibility of 
rumble is avoided. I have enlarged in this report 
on this possibility, because of the special vulner¬ 
ability in a vertical drive as compared with a 
horizontal one; and to make it clear that the 
makers have safeguarded the position In their 
mounting instructions, 

The second precaution to be taken, and this I* 
vital, is that the motor should always be switched 
off and on at the switch on the motor plete and 
never at an independent switch. Otherwise the 
idler driving wheel would be left In contact with 
the turntable, and a tiny flat may be created on 
the rubber driving rim. In order to heve accurate 


Hi-Fi News', February , 1969, Frank Jones 
MANUFACTURER’S SPECIFICATION, 
Precision engineered transcription motor and 
arm. Turntable t Dle-caat non-magnetlc alloy 
dynamically balanced. Diameter: 12! In. Weight 
8-8 lb. 8peede: Infinitely variable between 30 and 
86r.p.m,; click-ln stops for standard speeds In¬ 
cluding 16! r.p.m. Wow and flutter: 0-06% (DIN 
specification). Rumble: -60 dB. Speed stabi¬ 
lity: Within 0-8% for a 10% change In mains 
voltage; within 0-3% for pickup playing at 8gm. 
Lowering device: hydraulic. 

PICKUP ARM, Lightweight type with decoupled 
counterweight and saparate playing weight 
counterbalance, Stylus pressure: Infinitely 
variable between 0-5 Qm, calibrated at ! pm inter¬ 
vals. Total length: 12-4in. Effective length: 
8>3 in. Overhang i 0-675 In., adjustable up to ! In. 
at the headahell. Offset anile: 23 a 12 . Tracking 
error: ± 0 - 8 *. Height: Adjifetable. 

Dimensional 15x13x2! Ini (above baseplate) x 
3 in. (below). Weight: 18*7 fc, 

GL75/P, on plinth with Perflpex lid, as In photo. 


TJE its up-to-the-minute appearance 
' ‘ f ng Lenco GL75 is the latest in a 
tables and playing desks from 
|hich started, as far as I can 
he GL56 —the first turntable 

i in Hi-Fi News and basically 
\this machine. Since then we 
with an improved pickup 
| siblo layout (the GL56 had 
)y under the pickup in its 
•r some strange reason), 

: 'st massive turntable in 
%ith another, improved, 
land now the GL75 with 
m n \ter styling and a fine 
V -V 1 8° with it. 

™ ™ [ re of all these units is 

; ind the unique drive 
l| it. It has been 
; pages, but many 
Ik with the layout 
p requirements, so 
oints will do no 


ctd by a robust 
’ended between 
f o isolate it from 
This motor is 
host precise part 
r act, and runs so 



DISTRIBUTED BY 

GOLDRING 

ENGINEERING (A’ASIA) PTY LTD 

NSW 443 Kent St Sydney 2000 Tel 295802 
VIC 162 Pelham St Carlton 3053 Tel 345105 
OLD 415 Adelaide St Brisbane 4000 Tel 23247 
WA 32 Northwood St Leederville 6007 Tel 84988 
SA 77 Wright St Adelaide 5000 Tel 515117 


SEND COUPON FOR FULL REVIEWS 

to 443 Kent Street Sydney 2000 Telephone 29 58 02 

NAME........ 

ADDRESS..... 

.POSTCODE. 

GE:P549 
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THE GOLDEN ANNIVERSARY OF 


Sound broadcasting is 50 years old this year. In honour of this golden 
anniversary, we present this survey of the development of broadcasting, 
from the crystal sets of grandfather's day to the sophisticated integrated 

circuit receivers of today. 


By a Staff Correspondent 


“The time will come, and presently, by making use of 
the magnetic waves that permeate the weather which sur¬ 
rounds the world, we shall communicate with the Anti¬ 
podes.” 

A young English philosopher called Joseph Glanvill 
made this amazing prophecy over 300 years ago — in 1661 
to be exact. The prophecy came true, of course, although 
rather later than the learned Mr Glanvill predicted. 

Communication with the Antipodes “by use of magnet¬ 
ic waves,” as he called it, didn’t happen until September 22, 
1918, when the first direct wireless message from England 
to Australia was received in a small experimental radio sta¬ 
tion attached to a house in the Sydney suburb of Wah- 
roonga. The message was transmitted by the radio pioneer 
Guglielmo Marconi from Carnaervon in Wales, and was re¬ 
ceived in Sydney by a man who was to play a leading part 
in the development of radio in Australia—Sir Ernest Fisk 
(at that time plain Mr Fisk, yet already managing-director of 
Amalgamated Wireless (Australasia) Ltd.). The transmission 
was a major breakthrough in the development of the then 
burgeoning wireless telegraphy, the forerunner of broad¬ 
casting. 

Broadcasting, or at least broadcasting as we know it 
today, celebrates its fiftieth anniversary this year. It was in 
November, 1920, that the world’s first broadcasting station 
went on the air in Pittsburgh, Pennsylvania. 

This was station KDKA, run from the plant of the 
Westinghouse Electric and Manufacturing Company and 
operating at 833KHz with only 50 watts of power. Although 
most historians accept this as the beginning of broadcasting 
in the modern form, “broadcasting” in the general sense 
(i.e. transmission by wire) is 100 years old. 

The first electronic broadcast, as opposed to normal 
point to point or private communication, took place in Pro- 
mentory, Utah, in 1869 at the completion of the Union 
Pacific Railroad. A full description of the event was broad¬ 
cast — using the Morse code — by telegraph to most of the 
major American cities. Technically this was the first 
“broadcast” in history. 

In the 1880s the idea of broadcasting music and speech 
by wire was put into practice and in 1882 in Budapest a 
regular broadcast news service was introduced. In 1892, vis¬ 


itors at the Electrical Exhibition at London’s Crystal 
Palace heard relays from the theatres in London, 
Birmingham, Liverpool and Manchester; and in 1894 
the Electrophone Company, in London began regular ser¬ 
vices of music, speech and public addresses to subscribers, 
each of Whom was supplied with four pairs of headphones. 
The electrophone was never a technical success and 
managed to attract only 600 subscribers in the 12 years it 
existed. But strangely enough that wasn’t the last attempt at 
making a commercial success out of broadcasting by wire: 
several systems are still in use in continental Europe. 

Wireless broadcasting, in other words broadcasting 
without a wire between transmitter and receiver, began in 
the 1890s. The man who did most to make sound broad¬ 
casting technically possible was Marconi. 

After early experiments in Italy, he came to London in 
1896, and within months he took out the first patent ever 
granted for wireless telegraphy based on the use of electric 
waves. 

But many historians point out that Marconi did not 
“invent” wireless broadcasting. What he actually did was to 
adapt the work of others to a specific purpose. Among the 
early workers whose ideas he applied were the Scottish 
scientist and mathematician J. Clerk Maxwell; and the 
German physicist Heinrich Hertz. 

Between 1865 and 1873 Maxwell proved through ex¬ 
periments that “electric action is propagated through free 
space in the form of a disturbance travelling with (the veloc¬ 
ity of light,” to quote the Encyclopedia Britannica. 

“In 1888,” says the Encyclopedia, “Hertz described his 
work on the electromagnetic effects of rapid electrical os¬ 
cillations, and showed that the result of such oscillations 
was the propagation of a periodical disturbance through 
space with the characteristics of wave motion. 

“In the next year Hertz supplemented his experiments 
by a mathematical treatment of the electric and magnetic 
forces which are to be expected in the space surrounding 
electricity in vibration. 

“Hertz’s analysis, which was based on Maxwell’s elec¬ 
tromagnetic theory, supplies us with the theoretical basis of 
the method of producing electric waves now used in wire¬ 
less communication . . . 



This is the 6KW transmit¬ 
ter with which the worlds 
first regular wireless tele¬ 
phony news service was 
inaugurated on February 
23, 1920, from the Mar¬ 
coni works at Chelmsford, 
near London . The fre¬ 
quency used was 120KHz . 
At the microphone is W. 
T. Ditcham, whose voice 
was the first to be heard 
in a broadcast across the 
Atlantic. 


8 


ELECTRONICS Australia, July, 1970 













BROADCASTING 


These two men really laid the basis for all future work. 
In 1897 Marconi was demonstrating his wireless telegraphy 
system from the roof of London Post Office and soon was 
broadcasting up to nine miles, from various points in Eng¬ 
land. 

Marconi was called back to Italy by the Italian Govern¬ 
ment in June, 1897, and he set up a radio station at Spezia, 
in the Gulf of Genoa, from where he was soon able to 
contact warships up to 12 miles away. 

In July, 1897, the Marconi patents were acquired in 
Britain by the Wireless Telegraph and Signal Company Ltd. 
(later to become Marconi’s Wireless Telegraph Company) 
who began to develop them commercially. 

But Marconi himself pressed on with his investigations. 
In 1898 he established communication across the Channel 
between England and France; in 1901 he established radio 
contact across the Atlantic, between Cornwall and New¬ 
foundland. 

Marconi’s trans-Atlantic transmissions laid the basis of 
world-wide wireless communications, and led to consid¬ 
erable expansion of the commercial activities of the Mar¬ 
coni company. 

Of course the development of wireless telegraphy, as it 
still was, was not confined to Europe. Australia, among 
many other countries, realised its importance although the 
early experiments were conducted by amateurs. In 1905 
Australia’s Wireless Telegraphy Act officially recognised 
communication by wireless, which was then confined to 
ships’ navigators and some amateurs ashore. 

Marconi continued with his own experiments, but when 
interviewed for a London magazine he said he did not fore¬ 
see wireless broadcasting as a medium of home entertain¬ 
ment: ‘"Who would want to sit at home listening to lots of 
dots and dashes,” he is reported to have said. From which it 
appears that the owner of the foremost name in the 
development of broadcasting did not at that time find radio 
telephony a practical proposition. 

However, the first big step which was eventually to lead 
to sound broadcasting had already been taken. In 1904, 
after a long series of experiments, the electrical adviser of 
Marconi’s Wireless Telegraph Company, John Ambrose 
Fleming, applied for a patent for his thermionic valve, the 
first device to make use of electron flow between separated 
electrodes, and the first really practical detector. However, 
Fleming’s valve was only a diode. As such, it could only 
rectify, not amplify. 

In the U.S.A., Lee De Forest was working on the 
development of a practical radio telephony system. In 1906, 
he hit on the idea of inserting a third electrode between the 
negative electrode (cathode) and the positive electrode 
(anode) of Fleming’s detector. This third element, which he 
called the grid, made the valve a much more sensitive device, 
since a small signal applied to the grid could be reproduced 
greatly amplified at the anode. 

Thus was invented the triode valve, and it is from this 
single invention that the whole science of radio telephony 
has developed. Not only was De Forest’s “Audion” as he 
called it capable of amplifying weak radio signals, but it 
could also be used as an oscillator to provide die continuous 
radio frequencies necessary as carrier waves; and it allowed 
modulation of the carrier by the audio frequencies. Thus, 
by the one invention, all the difficulties which had been 
holding up the development of radio telephony were over¬ 
come. Later, De Forest established a claim in the High 
Court of the U.S.A. as the inventor of the regenerative cir¬ 
cuit, using positive feedback, another important develop¬ 
ment in broadcasting. 

The first recorded account of a wireless broadcast 
occurred on Christmas Eve, 1906, when another American 
radio pioneer, R. A. Fessenden, transmitted both speech and 
music from an experimental station at Brant Rock, Mas¬ 
sachusetts. The program, consisting of a poem, gramophone 
records, and a talk, was heard by radio operators on ships 
up to several hundred miles away. The frequency used was 
50KHz. Fessenden used a water-cooled microphone, as in 
those days the carrier current actually flowed through the 



One of the first commercially built broadcast re¬ 
ceivers available in Australia, manufactured by 
A.W.A. The era is the early 1920s . 


microphone circuit to be modulated. The carrier was gener¬ 
ated by an Alexanderson alternator, and the power deliver¬ 
ed to the aerial was 1KW. The best that could be said for 
this system was that it worked after a fashion, but the re¬ 
sults were comparable with Baird’s early TV experiments. 
While the listener at the receiving end would be aware that 
speech was coming in, it was not always possible to hear 
what was being said. 

Just as television forged ahead when freed from the 
shackles of mechanical scanning devices, so did broad¬ 
casting make rapid progress once electronic means became 
available for generating radio frequencies, replacing the 
mechanical alternators. Lee De Forest conducted an ex¬ 
perimental broadcast in Paris from the Eiffel Tower in 
1908, transmitting a recorded music program. The trans¬ 
mission could be received up to 500 miles away. Two years 
later he made a live broadcast from New York’s Metropoli¬ 
tan Opera House in which the great Caruso sang. On this 
occasion he used a 500KW transmitter. 



Dame Nellie Melba’s broadcast from the Marconi 
works, Chelmsford, on June 15, 1920, was respon¬ 
sible for a tremendous upsurge in interest in broad¬ 
casting. The broadcast was heard as far away as 
Persia. Note the makeshift microphone, con¬ 
structed from a standard telephone microphone and 
the wood from a cigar box . 
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Discover 
subtlety 
in sound 
with 


Two superb amplifiers 
from the SONY range: 





STR-122 Amplifier/Tuner 

Reliable solid-state amplifier with two superb tuners. 
Specifications: AM tuner section— Tuning range: 530- 
1,605 kHz. FM tuner section —Tuning range: 87-108 
MHz. Antenna: Built-in ferrite antenna and external 
antenna terminal. Terminals provided for FM dipole 
antenna. Amplifier section— Inputs: Sensitivity & 
impedance: PHONO 23 mV, 100 k ohms. TAPE 300 mV, 
40 k ohms, REC/PB 500 mV, 80 ± 20 k ohms. 

Outputs: SPEAKER OUT: Accepts 8 ohm speakers. 
HEADPHONE OUT: Accepts all high & low impedance 
headphones. REC/PB OUT: 40 mV. AC outlet: 
Unswitched 300 watts. Dimensions: 16 |7 / 3 2 (W) x 
4 i3/ 16 (H) x 12 y 3 2 (D). Weight: 9 lb. 8 oz. 


TA-1010 Stereo Amplifier ^ 

Superior stereo amplifier employing SEPP OTL circuit, with 
a pure undistorted 30 watts R.M.S. Specifications: Power 
output: Dynamic power output 58 watts both channels. 

Rated output 15 watts per channel, both channels operating. 
Harmonic distortion: Less than 0.5% at rated output (at 1 
kHz). Intermodulation distortion (60 Hz: 7 kHz = 4:1): Less 
than 1% at rated output. Frequency response: TUNER, 

AUX-1, AUX-2, TAPE: 20-60,000 Hz; + OdB; — 3dB; 

PHONO-1, PHONO-2; RIAA equalization curve ± 1 dB. 

Tone controls: BASS 100 Hz ± 10 dB; TREBLE 10 kHz 
± 10 dB. Filter: HIGH FILTER 6 dB/oct. above 5 kHz. 
Loudness control: 100 Hz 4 - 8 dB, 10 kHz + 4 dB (Att. 

—30 dB). S/N ratio: PHONO-1, PHONO-2, better than 70 dB, 

3 mV TUNER, AUX-1, AUX-2, TAPE, REC/PB; better than 
90 dB, 250 mV, Dimensions: 16 (W) x 4 7 / 8 (H) x 9' 1 /,* (D). 

Weight: 10 lbs. 


SONY Record Player Type PS122 and SONY Speakers 
SS122 are available as matching components for the 
STR-122. 



Distributed by 
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MITCHELL 

SYDNEY—26 2651 • MELBOURNE—30 2491/2 • ADELAIDE—53 9117 • 
BRISBANE—2 6497 • PERTH—26 6102 • LAUNCESTON—2 5322 • Agents: 
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Telephony stations operated by ama¬ 
teurs were opening up all over America 
and the word “radio* began to replace 
“wireless.” In fact much of the early 
development of broadcasting came 
from the work of devoted amateurs. 
They operated small stations, prodfiwed 
their own programs and broadcast 
them to friends with receivers. 

But there were problems in America. 
There was no law controlling radio 
broadcasts (there was in England) and 
soon there was chaos in the airwaves as 
more and more experimenters built 
their own transmitters. It became so 
bad that in 1906 when President Theo¬ 
dore Roosevelt visited the American 
Fleet off Cape Cod the Newport Naval 
Station was unable to get a message to 
him because of amateur interference. 
Eventually, in 1917, when America be¬ 
came involved in World War I, the 
Government stopped all amateur radio 
transmissions. 

The picture in England was verv 
different. The Government in 1904 put 
through the Wireless Telegraphy Act 
which provided that all transmitters 
and receivers “of wireless telegraphic 
signals” had to have *a Post Office 
licence. The Act was so strictly applied 
that it was difficult to obtain a licence 
for a receiver, let alone a transmitter. 
Development was slow, and the first 
brief transmissions of wireless tele¬ 
phony were not made until the winter 
of 1913 and 1914. And when the war 
began the Government banned all pri¬ 
vate experiments, and even took over 
the Marconi company. 

After the war things really began 
happening in England. For a start hun¬ 
dreds of young men returned from the 
war with knowledge of the new art of 
“communications”; they understood the 
magic of telephones, Fullerphones, 
valves, wireless, “waves,” and micro¬ 
phones. Many built their own sets, ex¬ 
perimenting and broadcasting among 
themselves. 

Also, and more important, the major 
radio manufacturers applied to the Post 
Office for permission to experiment in 
both radio telegraphy and telephony. 
One of the first companies to receive a 
licence was Marconi’s Wireless Tele¬ 
graph Co. 

The company opened a 6KW trans¬ 
mitter at Chelmsford in Essex in 1919 
and although it was primarily used fcr 
tests of speech, short transmissions of 
music were also made. A year later, 
regular half-hour programs were broad¬ 
cast, mainly to see whether the public 
was interested in wireless. These were 
the first regular broadcasts in England, 
although experimental. The public 
loved them, even though the programs 
were sometimes very dull by today’s 
standards. But public interest was really 
stimulated when on June 15, 1920, 
Australia’s Dame Nellie Melba sang a 
selection of songs from the Chelmsford 
studio. The broadcasts were heard as 
far away as Persia. Dame Nellie 
described the occasion as the most 
wonderful moment in her career, and 
the broadcast caught the public's 
imagination. 

But the rapid development of wire¬ 
less broadcasting, especially for home 
entertainment, worried some people. 
Dame Nellie’s broadcast was described 
bv one newspaper as “frivolous use of 
a national service. These concerts are 
interfering with important commu¬ 
nications. 

“Wireless,” said the Army, “which is 


ideally equipped to be the servant of 
mankind, is being treated as a toy to 
amuse the children. 1 " 

While these strictures may seem out 
of place by modem standards, it should 
be realised that the fears expressed 
were not groundless. Radio had already 
assumed an important role in the 
communications ffeld, particularly at 
sea, and the selectivity of receivers at 
that time was extremely poor. It was 
feared that broadcasts, even on a limit¬ 
ed scale, could severely interfere with 
legitimate communications traffic. 

Suddenly the Post Office banned all 
broadcasts from Chelmsford, and Brit¬ 
ish broadcasting came to a grinding 
halt. Amateur enthusiasts couldn’t be¬ 
lieve it and eventually 63 different 
amateur radio societies petitioned the 
Postmaster-General to resume tele¬ 
phonic transmissions. 

The petition worked, and the Post 
Office agreed that regular half-hour 
weekly programs could be broadcast 
from the Marconi company’s station at 


Postmaster-General decided to grant 
an exclusive licence to a single broad¬ 
casting organisation — on the condi¬ 
tion that an adequate service could be 
guaranteed for a reasonable length of 
time, Six radio-manufacturing firms 
formed the British Broadcasting 
Company, which in 1927 became the 
British Broadcasting Corporation, 
under Royal charter. The Marconi 
company was one of these, and it was 
Marconi’s Station 2LO which was used 
for the first B.B.C. broadcasts. 

The B.B.C. was formed on October 
18, 1922, but it did not receive its 
licence from the Post Office until four 
months later. However, the first B.B.C. 
broadcasts went out from 2LO on Nov¬ 
ember 14, 1922, the day of a general 
election in Britain. The first programs 
were concerned with election results. 

The announcer was Arthur Burrows, 
the B.B.C.’s first director of programs 
(and later the first secretary of the 
International Broadcasting Union). 
Among the problems he encountered 



Marconi and his assistant George Kemp, with the equipment they 
used for the first reception of signals across the Atlantic, in 1901, 


Writtle, Just outside Chelmsford. The 
first began on February 14, 1922, and 
consisted of short announcements and 
long periods of gramophone records. 
The announcer (he was also a fine 
radio engineer) was P. P. Eckerslcy, 
who later became Chief Engineer for 
the B.B.C. He soon developed his own 
style and began talking more and more 
to his listeners, He was Britain’s first 
DJ and fan mail poured in. 

In May, 1922, Marconi opened the 
famous station 2LO in London and it 
immediately became the most popular 
station in Britain with at least 50,000 
listeners. But it also became obvious to 
the Government that as the listening 
audiences grew the country would be 
clamouring for regular broadcast pro¬ 
grams. The Postmaster-General moved 
with caution, realising that the problem 
of allocating frequencies to new sta¬ 
tions would be very difficult in such a 
small country as Britain. 

In America, where broadcasting was 
booming, hundreds of stations were 
operating on a narrow band of fre¬ 
quencies and this chaotic state was an 
object lesson of what not to do. So the 
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was the heat generated by the football¬ 
sized valves used in all stages of the 
transmitter. He could not turn on a fan 
to help dissipate this heat, ais the noise 
would have interfered with the trans¬ 
mission. The only way to cool the 
studio was to open the windows. Un¬ 
fortunately it was foggy outside, and 
soon the studio was filled with fog. 

Programs from the regional studios 
at Manchester and Birmingham began 
the following day. 

By this time there were some 500 
broadcast stations operating in the 
U.S.A. The newly formed B.B.C. was 
able to profit from the experience of 
American broadcasters. One advantage 
of Britain’s monopoly system was that 
it avoided the scramble for frequencies 
that occurred in America. On the other 
hand, the lack of a competitive element 
did tend to stifle progress for a time. 
However, the disciplined development 
which characterised the B.B.C. event¬ 
ually made it the world’s greatest broad¬ 
casting organisation. 

By October, 1923, the B.B.C. had 
eight stations operating throughout 
Britain, and in 1925 it opened a power- 
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ful new transmitter at Daventry 
which brought its programs within 
reach of 85 per cent of the population. 
The Daventry station, 5XX, operated 
in the long-wave band on a then new 
wavelength of 1500 metres (200KHz) 
with a power of 30KW. Broadcasts 
from it could be heard all over Europe 
and the station became famous in its 
10-year existence. 

In America the radio boom contin¬ 
ued. Broadcasting there was developed 
by private enterprise with a minimum 
of Government supervision (except in 
the granting of licences) and companies 
soon saw the advantage of advertising 
on air. Despite some problems the 
competition among stations did lead to 
many developments. 

With regular programs now avail¬ 
able, sales of broadcast receivers began 
to climib. When the B.B.C began opera¬ 
tion, the majority of sets were of the 
crystal detector type, and many of 
them were suitable only for head¬ 
phones. Sets with loudspeakers were 
mainly simple two- or three-valve bat¬ 
tery powered units. At this stage, the 
technical development of the trans¬ 
mitting side was way ahead of the 
receivers available id the public. A 
major weakness was the loudspeaker, 
which introduced a large amount of 
distortion into the reproduced sound. It 
should be remembered that the 
loudspeakers used the same principle as 
the telephone earpiece — a metal 
diaphragm driven by an electromagnet. 
This was coupled into an elaborate but 
inefficient horn. 

However, improvements were on the 


The first direct wireless messages from England to Australia, trans¬ 
mitted from the Marconi Transatlantic Station at Carnarvon, Wales, 
and received by Mr (later Sir) Ernest Fisk, at his home in Wahroon - 
ga, N.S.W., September 22, 1918. The message on the left is from 
Australia's then Prime Minister W. M. Hughes, and that on the right 
is from the Minister for the Navy, Joseph Cook . 


way, and progress occurred with 
came in rapid succession: the develop¬ 
ment of the moving coil loudspeaker; 
the pentode valve, which made possible 
greatly improved stability at the front 
end; the invention of the super¬ 
heterodyne principle; the development 
of mains operated valves. With these 
innovations, and a reduction in size of 
components, the domestic receiver soon 
became a single compact unit with 
receiver and loudspeaker housed in one 
attractive cabinet, equipped with single¬ 
dial tuning and delivering sound of 
good quality. 

While the design of receivers was 
steadily improving, the conditions for 
broadcasters was steadily becoming 
more chaotic in some countries, par¬ 
ticularly America, where the laws relat¬ 
ing to broadcasting were quite in¬ 
adequate for the situation then pre¬ 
vailing. These laws had been framed 
initially to relate to maritime users and 
experimenters, and with the radio 
boom the allocation of frequencies and 
the granting of licences was in a state 
of confusion. Fortunately the authori¬ 
ties woke up to the situation before it 
became hopeless, and an international 
conference was held in Washington in 
1927, at which the various countries 
participating attempted to lay down 
regulations Which would apply to 
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IN 1927: The cost of broadcasting records 

This extract from “Wireless Weekly” for January 21, 1927, shows that 
the commercial stations had their problems then, as now, in the use of 
copyright recordings. 

“Correspondence received by 2FC shows that a small battle is being 
waged over the broadcasting of gramophone records. A large batch of let¬ 
ters has been received asking why many of the beautiful records regularly 
broadcast in the daytime programs are not reproduced at night. On the 
other hand, another group of writers takes the attitude that many of these 
records should have been dropped out during the day, to be replaced by 
vocal items. The rendition of records 1 is not a simple matter of money, as 
many are prone to think. Every record that goes on the air costs the broad¬ 
casting station eight shillings for copyright, and as these records occupy but 
a short time, this builds up a tremendous bill at the close of every day.” 
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increasing momentum. The following 
broadcasting in the countries con¬ 
cerned. Out of this meeting came the 
forerunner of the International Tele¬ 
comm unioation Union (I.T.U.), and the 
ground work was laid for a system of 
allocating frequencies. 

In 1925 in Europe the International 
Broadcasing Union (I.B.U.) was formed 
to control regulations throughout the 
continent. The Union had a difficult 
birth because of the conflicting inter¬ 
ests of the countries involved, but even¬ 
tually revised plans for the allocation 
of medium and low frequencies were 
agreed upon. 

Bitter political problems arose within 
the Union with the division of Europe 
after World War II so the B.B.C. organ¬ 
ised the formation of a new European 
Broadcasting Union (E.B.U.) with head¬ 
quarters in Geneva. Members included 
all the West European countries and 
many from the Middle East and Med¬ 
iterranean region. 

At the same time as Europe was 
sorting out its peculiar difficulties 
(small countries, different languages, 
poor reception), America was bringing 
some order to the chaos through the 
Federal Radio Commission (F.R.C.), 
formed by Act of Congress in 1927 
(later to become the Federal Commu¬ 
nications Commission). Several techni¬ 
cal developments helped the F.R.C. in 
its work. The main advance was FM 
(frequency modulation) which was 
commercially developed in the late 
thirties and which enabled the F.R.C. 
to grant licences to many more sta¬ 
tions. 

American broadcasting continued to 
develop by private enterprise and radio 
advertising became an accepted part of 
the broadcast scene. Most European 
countries developed their systems along 
B.B.C. lines, getting their revenue 
either from the public through licences, 
from public funds, or from both. 

With the advent of television in the 
late thirties many people feared the 
end of radio broadcasting was in sight. 
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The tortoise and the hare. 


Sometimes, you want all the speed you can get. 
Interfacing a computer, for instance. Or building an 
instrument that measures, or tracks, or controls 
events that require that speed. Digital offers a full 
line of hare modules , . , M-series, that fly at 10 
MHz. 

But sometimes, you want something a lot slower. 
For general laboratory control, or to replace old- 
fashioned relays, or to control a machine. Designing 
them slow means that you can also design them im¬ 
mune from electrical noise. Digital has a full line of 
tortoise modules as well . . . K-series, that crawl at 
100 KHz. 


comes with the knowledge that Digital uses them in 
their own computers and controllers. 

Two free books describe them completely — 
module by module and function by function. Write: 

DIGITAL EQUIPMENT AUSTRALIA PTY. LTD. 

Sydney: 75 Alexander Street, 

Crow$ Nest, N.SW. 2065. 

Brisbane: 139 Merivale Street, 

South Brisbane, Q'ld. 4101. 


Each series is physically, electrically, and logic¬ 
ally compatible. 100 modules in M-series. 70 modules 
in K-series. Each comes with a full line of hardware, 
power supplies, plug-in boards, cabinets, racks, and 
so forth. Each comes with Digital's guarantee. Each 
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Melbourne: 60 Parle Street, 

South Melbourne, Vie. 3205. 

Ferth: 643 Murray Street, 

West Perth, W.A. 6005. 
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But rather than decline, it boomed 
again. Small portable sets were in¬ 
troduced, and international broad¬ 
casters installed more powerful short¬ 
wave transmitters that brought the 
world into the living-room. The high- 
quality FM broadcasting also attracted 
many listeners. 

Slowly, through further international 
agreements, domestic broadcasting was 
assigned to two frequencies — low 
frequencies from 150KHz to 550KHz, 
and medium frequencies from 550KHz 
to 1660KHz. Short-wave stations were 
to use various frequencies from 
2,2O0KHz to 3O,000Km. It soon be¬ 
came clear in many countries (especial¬ 
ly Europe) that domestic reception was 
seldom free from interference because 
of the congiestion of medium and low 
frequency bands, so came the develop¬ 
ment of FM services on that portion of 
the VHF band between 87,5MHz to 
100MHz. 

Then came the transistor, which has 
virtually replaced the valve in domestic 
radio equipment. The first effects of the 
transistor revolution were a dramatic 
reduction in size of equipment, and also 
power consumption, so that it now be¬ 
came feasible to make small portable 
radios which operate for long periods 
from small internal batteries. With 
the introduction of printed wiring 
boards, it become possible to mass-pro¬ 
duce transistorised receivers on an 
assembly line basis. Assembly line 
techniques became more streamlined, 
resulting in the availability of very 
cheap receivers!, so that broadcasting 
came within the reach of millions of 
people who previously could not afford 
to buy receivers. Now there is virtually 
no villager in remote Africa, Bedouin 
tent dweller, or Asian peasant, who 
does not enjoy the advantages of 
broadcasting. 

The discrete transistor is already 
slowly but surely being superseded by 
integrated circuits, and these, in con¬ 
junction with micro components, have 
resulted in even tinier receivers. This 
miniaturisation, spurred on by the 
development of tiny components for 
space research, has resulted in such 
developments as wristwatch radios 
powered by the heat of the body, 

But the biggest benefit of ail this 
development is surely the fact that 
soon every person in the world will 
have access to a radio. The United 
Nations say that only in Asia and 
Africa are there less than five sets per 
100 people —a figure which the U.N. 
considers “minimum adequacy.” 

The United Nation’s Educational 
Scientific and Cultural Organisation 
(UNESCO) would like to sec every 
family in the world with one set — this 
would mean an additional 400,000,000 
sets. 

In the meantime most countries are 
doing fairly well. Latest UNESCO 
figures show that there is nearly one 
radio for every person in America —- a 
grand total of 202,000,000 radios. 

Other figures include: 

Australia 2,625,900 sets 

Japan 23,000,000 sets. 

U.S.S.R. 88,000,000 sets. 

Norfolk Island 500 sets. 

Radio, as far as the U.N. is con¬ 
cerned, just can’t go wrong: “It has a 
long and active future before it is 
surpassed in immediacy* range and 
economy.” 

And who can disagree with that! fij 


SYDNEY VENUE FOR INTERNATIONAL 
MICROELECTRONICS CONFERENCE 


Delegates from more than 10 countries will meet at the 
University of New South Wales in August for a confer¬ 
ence unique in Australia's electrical engineering history. 

The International Conference on Micro¬ 
electronics, Circuits and System Theory will 
run over four days in which about 70 techni¬ 
cal papers will be presented. In addition, 
there will be dinners, evening programs, tours 
and hospitality for delegates’ wives. 

Groundwork for the conference began last 
year with the formation of a Steering Com¬ 
mittee consisting of Professors L. W. Davies 
and R. W. Newcomb as co-chairmen with 
Professor R. M. Huey (Local Arrangements) 
and Dr G. A. Rigby (Technical Program). 

Since then, working committees involving 
about 30 people have been formed to handle 
the variety of tasks to make the conference 
run smoothly. 

The formal opening of the conference, on 
the evening of Tuesday, August 18, is open 
to the public. The dinner beforehand is plan¬ 
ned as a “shoulder-rubbing” occasion. The 
evening’s speeches feature Sir Hugh Ennor, Secretary of the Department 
of Education and Science as the Guest-of-Honour, followed by the Con¬ 
ference Keynoter, Professor John Linvill, of Stanford University, who is 
well known for his pioneering work in the development of an electronic 
blind reading aid. His topic is “Harnessing new technology to society’s 
needs through the government-university-industry system.” 

At most of the 14 technical sessions, scientists and engineers who are 
eminent in their areas of speciality will deliver the invited papers. They will 
provide a review of latest developments in these fields and establish a 
framework for the contributed papers in each session. 

Computer-aided design (CAD), one of the fast developing areas in the 
scope of the conference will be highlighted by Professor Don Pederson of 
the University of California and Dr Willis A. Adcock of Texas Instruments. 
Contributed papers in CAD come from Japan, U.S.A., U.K., and Australia. 
The new device sessions include papers on magneto-sensitive and light- 
sensitive devices, thin films and analogs of biological devices. A novel in¬ 
tegrated micromotor will also be described. These sessions are highlighted 
by Dr Eric Ash (Imperial College, London) and Professor J. Torkel Wall- 
mark from Chalmers University, Sweden. Professor Eastman, from Cornell 
University will review microwave bulk-effect device®, then will follow six 
specialist papers. 

Circuit and system theory sessions will be headed by Professor Charles 
Desoer (Berkeley) and Professor Douglas Lampard, Head of the Electrical 
Engineering Department at Monash, Besides Australian and American 
papers, these sessions include several contributions from India. The empha¬ 
sis is on active filters. 

The integrated circuit sessions include a linear IC program headed by 
James Solomon of Motorola who has personally been responsible for many 
new developments in this field. An IBM Fellow, David DeWitt, heads the 
digital IC session. In integrated subsystems there are two 
invited speakers: Dr F. L. Stumpers from Philips (Eindhoven) and Professor 
Murray Allen from the University of N.S.W. Technical papers range over 
subjects such as rocket instrumentation and modem computer architecture. 

The program also includes sessions on IC packaging and technology, 

ana properties of semi-con¬ 
ductors, as well as an inter¬ 
disciplinary session on bio¬ 
logical systems in which the 
invited speaker is Professor 
Eisenberg from U.C.L.A. 
Finally, a panel discussion 
on educational problems in 
these diverse fields is being 
planned. 

Registration forms and 
other details of the Confer¬ 
ence are available from Mr 
K. G. Knight, Joint Confer¬ 
ence Secretariat, The Institu¬ 
tion of Radio and Electronics 
Engineers Australia, 157 
Prof. L. W. Davies Dr. G . A. Rigby Gloucester St„ Sydney, 2001. 
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RADAR LOOKS OVER THE 

Ever since its invention the use of radar has been restricted to line-of- 
sight operation. New techniques now being developed may extend the 
useful range to well beyond the horizon for some applications. 

By Professor f. D. R.. Shearman 

(Dept, of Electronic and Electrical Engineering, University of Birmingham) 


The civil and military users of 
modem microwave radars still have to 
accept roughly the same maximum 
range limit for tracking of ships and 
low-flying aircraft as faced the early 
radar pioneers, namely the horizon. 
This is because microwave radar waves 
travel in straight lines and can only 
bend round the curve of the earth by 
diffraction to a very limited extent and 
with high loss of energy. 

A possible solution to this dilemma 
has been obvious for many years: to 
use the decametre wavelengths 
employed in high-frequency (HF) 
communication. Such waves are re¬ 
flected back to the earth by the mirror 
in the sky formed by the ionised layers 
of the upper atmosphere, the iono¬ 
sphere. Features on the ground beyond 
the horizon would thus be expected to 
become visible to the radar like a mi¬ 
rage of a distant oasis to a traveller in 
the desert. 


Since this mechanism of radio-wave 
propagation is evidently so useful to 
short-wave communications, why do we 



not see as commonplace installations, 
shore-based, over-the-horizon radars 
tracking ships and aircraft a thousand 
kilometres away in mid-ocean? The 
reason is that there are a number of 
difficulties which have hindered such 
developments in the past. However, 
these are being overcome with modem 
techniques and knowledge, and some 
intriguing reports have been published 
concerning over-the-horizon radars for 
defence, without much indication as to 
how it is done. In this article an at¬ 
tempt will be made to show the basic 
reasons for the past difficulties and how 
new radar techniques and computer- 
assisted studies of the ionosphere and 
radio propagation make some of them 
less formidable. Some interesting possi¬ 
bilities for civil applications will also 
be mentioned. 

Although tracking individual ships 
and aircraft is difficult, not much capa¬ 
bility is needed to detect radar echoes 
from large areas of sea or land and 
this effect has been used for some 
years to study changes in the iono¬ 
sphere over a large area of the earth 



from one station. The areas of the 
earth’s surface seen are those to which 
the ionosphere reflects the radio waves, 
so that a radar map display (“plan posi¬ 
tion indicator” or PPI) of these illumi¬ 
nated areas of the kind shown in figure 
1 tells the observer about the reflecting 
properties of the ionospheric layers re¬ 
sponsible. Such PPI records show how 
an over-the-horizon radar has to be 
designed to survey a specified coverage 
area. First, however, something should 
be said about the way in which iono¬ 
spheric layers reflect and absorb radio 
waves and how this varies through the 
day and with the transmitted fre¬ 
quency. 

Figures 2 (a) and (d) illustrate the 
most important features of reflection 
and absorption. Figure 2 (a) shows a 
condition which would be typical for a 
transmitted frequency of 25MHz in the 
middle of the night. It shows much the 
same state of affairs as in a line-of- 
sight microwave radar; the radio rays 
leaving the high-frequency transmitter 
are nearly straight since not much ioni¬ 
sation exists in the F layer (about 
300KM high) which is the chief ref¬ 
racting or reflecting layer, nor is there 
much ionisation in the D layer (about 
60KM high), which absorbs or weakens 
radio waves. 

At dawn, with sunlight on the iono¬ 
sphere, ionisation increases in the F 
layer and rays are just reflected at 
grazing angles and return to the earth 
beyond the “skip-distance” as shown at 
(b). At (c), later in the morning, rays 
up to quite steep angles are reflected, 
while at noon, (d), even vertical rays 
are returned to earth, (d) also illus¬ 
trates the effect of the now densely ion¬ 
ised D layer, which absorbs the energy 
in the waves so that radar echoes 
may be too weak to detect. 



Figure L Echoes from ground and sea areas (black) illuminated by 
a 17MHz over-the-horizon radar (map superimposed). 


The frequency of transmission also 
affects the nature of the reflections and 
(a) to (d) could equally represent what 
happens at noon as the frequency of 
transmission is reduced from 40MHz to 
5 MHz. 

From these examples the first diffi¬ 
culty in operating an over-the horizon 
radar at high frequencies is evident. If 
a constant frequency of transmission is 
used, absorption will cause echoes to 
disappear at midday, while at night 
rays will escape through the layer and 
render detection impossible. To ensure 
coverage of a particular area we must 
vary the frequency with time of day. 
Thus, we make it low at night to per¬ 
mit reflection and high in daylight to 
avoid absorption, which decreases 
rapidly with increase in frequency. 

A further phenomenon is the geo¬ 
graphical effect. If we look east or west, 
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the local sun time will be different and 
the ionisation in the layers will be ap¬ 
propriate to those times. If we look 
north or south the local zenith angle of 
the sun will be different and the sun¬ 
light will have an altered ionising 
effect, greater if the sun is nearer the 
zenith. These effects can be seen in 
figure 1; the skip distance is shorter to 
the east in the early morning and 
shorter to the south than to the north 
at all times (in the northern hemi¬ 
sphere). 

Having seen the main characteristics 
which govern the coverage area of an 
over-the-horizon radar, it is useful to 
look at the orders of magnitude of 
echoes from terrain and from man¬ 
made targets. In a typical night-time 
observation with a radar at Slough, 
England, for a transmitted pulse power 
of 100KW at 15MHz the received 
power from the earth’s surface at 
2200KM range was 300 micro-micro¬ 
watts. For comparison, an airliner 
might be expected to give an echo 
one-ten-thousandth of this “ground- 
clutter,” The problem is thus one of de¬ 
tecting a tiny aircraft echo in the midst 
of large echoes from hills, houses, trees 
and other man-made and natural 
irregularities. 

This is not so impossible as it 
sounds, since the motion of the aircraft 
doppler-shifts its echo and this frequen¬ 
cy shift can be used to filter out the 
ground echo, as is done in airfield 
radars. Nevertheless the magnitudes 
here present a very different problem. 
A less testing application of this tech¬ 
nique is in distinguishing between 
echoes returned by moving sea waves 
and those by stationary land, since 
both of these are large targets. A re¬ 
cent and striking demonstration of this 
technique by workers of the U-S. Envi- 
TOP 

Figure 2. Typical trajectories of 
radio waves through the F and 
D layers of the ionosphere for 
a fixed transmitted frequency 
at (a) midnighty (b) sunrise, (c) 
mid-morning, (d) noon. The 
profiles N(h) show how the ioni¬ 
sation density varies with height 
for each time. 

CENTRE: 

Figure 3. Over-the-horizon 
radar echoes seen at the ESSA 
Laboratories, Colorado. All 

echoes from the sea beyond the 
Florida coastline have been re¬ 
moved by filtering, using the 
doppler principle. 


BOTTOM: 


Aerial separation 


Figure 4. Sonar model tests of 
a variable spacing interfero¬ 
meter method for realising 
economically very large nar¬ 
row-beam aerials. The two sets 
of fringes (centre) record the 
periodicity of the two targets. 
After optical processing a map 
showing target positions is pro¬ 
duced (in rectangle, bottom 
picture). 
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Is this the answer to the hi-jacking of American airliners? A detach¬ 
able cockpit which flies automatically to Cuba , while the rest of the 
aircraft, continues to its scheduled destination? An intriguing thought, 
but actually this is a mock-up of the flight deck of the Lockheed 
L-10II TriStar jetliner, built by the Lockheed-California Company 
as part of a pilot training program. It will allow future pilots to 
have an actual view of airport runways and see the effect of sun and 
darkness on instrument visibility. The full-site, fully instrumented 
flight station mockup can be mounted on a dolly and towed on run¬ 
ways, or positioned to catch different angles of the sun and airport 
night lights. A u blindfold ” collar fitted with high intensity lights can 
be placed over the windshield to simulate night flying conditions 
and the blinding effects of lightning, etc., on crew members. 



ronmental Sciences Services Admini¬ 
stration TESSA) with a radar at Boul¬ 
der, Colorado is shown in figure 3. 
Here the echoes from the land inside 
the eastern seaboard and Florida coast 
otf the U.S.A. are dearly shown while 
the sea echoes have been suppressed by 
filtering. 

So far we have thought of the iono¬ 
spheric layers as being well behaved, if 
variable, mirrors which enable us to 
see over the horizon. It has become 
evident that the mirrors are wrinkled, 
the most troublesome wrinkles being 
some 3KM deep and extending hori¬ 
zontally 100KM or so. As with any 
other curved mirror, the convexities 
and concavities focus and defocus the 
rays reflected from them. 

One source of such wrinkles is grav¬ 
ity waves in the atmosphere. If we 
think of the atmosphere as an ocean of 
gas surrounding the earth, the outer 
surface of this ocean can have trav¬ 
elling waves upon it like the familiar 
ocean waves faced by sailors. Both 
phenomena are gravity waves, and in 
the atmosphere these extend further 
below the surface (which in any case is 
ill-defined! and tenuous) than in the 
ocean and their effects may be seen at 
times in the wavelike high-altitude 
cloud patterns to which they give rise. 

The focusing and defocusing of the 
energy by the layers is an embarrass¬ 
ment to over-the-horizon radar on two 
counts. If we choose the transmitter 
power and aerial system to ensure that 
wanted targets are detectable, assuming 
a smooth and uniwrinkled layer, then 
severe defocusing by a convex wrinkle 
can cause a fade-out of wanted echoes. 
But even if the echo is at all times de¬ 
tectable, wrinkles can lead to in¬ 
accuracy in location of targets. This is 
because we assume when displaying 
echoes on a map in a FPI display like 
figure 1, that the targets lie in the di¬ 
rection from which the echoes come 
when they arrive back at the radar. Yet 
if the layer is tilted at the point where 
reflection takes place, the ray after re¬ 
flection will be deflected out of its 
original vertical plane. In terms of our 
original mirage analogy the desert trav¬ 
eller would see the oasis in a different 
direction from the true one. Worse still, 
because wrinkles imply different tilts at 
different points, oasis A could appear 
to the left of, instead of to the right of, 
oasis B. 

What we see of the world over the 
horizon by high-frequency radar can be 
compared with the undulating, warped 
view we see of the bottom of a swim¬ 
ming pool when looking down at it 
through the rippled water surface. 
Ideally we want some means of cor¬ 
recting for the distortion introduced by 
a wrinkled layer, or if this is not 
possible, a set of computed pictures 
which correspond to particular wrinkle 
configurations so that we can recog¬ 
nise the pattern seen and interpret it 
properly. 

A major step forward in such prob¬ 
lems has been taken with the aid of the 
modem digital computer. Scientists 
working for ESSA have used a comput¬ 
er to trace rays through a theoretical 
model of the ionosphere in which typi¬ 
cal gravity waves are included and 
have shown computed display patterns 
for different directions of travel of the 
gravity waves past the radar. The pat¬ 
terns are very reminiscent of effect s 


which have been observed and promise 
to be useful for interpreting results. 

One fascinating property of an over- 
the-horizon radar is its ability to reveal 
the presence of something in the path 
of the radio rays which is transparent 
to them and is thus unable to return a 
radar echo in the normal way. What 
happens is that a localised “hole” or 
“blob” in the ionosphere (local deple¬ 
tion or excess of ions), acts as a lens, 
focusing or defocusing the rays passing 
through it and strongly or weakly il¬ 
luminating a particular locality on the 
ground. So the sudden appearance of a 
hole or blob in the layer is revealed on 
the radar display by a sudden enhance¬ 
ment or fade-out of the echoes from a 
small patch of ground at about twice 
the range of the disturbance itself. 

It was this effect that first reached 
the news headlines when discussed 
between the U.S.A., U.K. and U.S.S.R. 
as a possible method of detecting 
illegal atomic bomb tests in the 
atmosphere. Accounts have since 
appeared in the scientific press of the 
detection by the same means of the 
wakes left by artificial satellites when 
the satellites have dipped down into the 
ionosphere and of other natural or 
man-made holes or blobs in the layers. 
Here again computer ray-tracing has 
made it possible to postulate a particu¬ 
lar form of irregularity in an otherwise 
normal layer, to compute the resulting 
illumination on the ground and thence 
to find the modified pattern expected 
on the radar display. Such comput¬ 
ations are a valuable guide to the radar 
operator trying to distinguish wanted 
from spurious indications. 

If a radar is to distinguish targets 
which are, say, 20KM apart at 
1,OOOKM range, the aerial array must 
produce a narrow beam only 1° wide. 
This requires that the array be 50 
wavelengths wide, which at 10MH2 
(wavelength 30 metres) is 1.5KM, Such 


enormous aerial systems consisting of 
50 to 100 individual mast-mounted 
aerials are unknown in microwave rad¬ 
ars and are another reason for the 
slowness in evolution of over-the-hori¬ 
zon radar. 

It is clearly impossible to rotate such 
an array mechanically and the beam 
must be steered electronically, a further 
complication. An economic solution to 
both problems, which has been studied 
by Dr J. Clarke and the author at the 
University of Birmingham, is to adapt 
the synthetic aperture techniques pio¬ 
neered in radio astronomy. Two mast- 
supported aerials only are needed, one 
fixed and one moving along a 1.5KM 
railway track in some 5-10 minutes. As 
the moving aerial travels along the 
track the signals from the two aerials 
are multiplied together and the product 
photographically recorded on film in 
the form of fringes, whose spacing 
bears information about the azimuthal 
bearing of the targets and whose vertic¬ 
al position is a measure of target range. 
The record is subsequently processed 
like an optical hologram, to which the 
technique is allied. Figure 4 shows the 
result of an experiment with a model 
of the full-scale system in which ultra¬ 
sonic waves reflected from the under¬ 
side of the rippled surface of a water 
tank represented radio waves reflected 
from the ionosphere. The final optical¬ 
ly processed record faithfully represents 
the ranges and bearings of two targets 
situated on the bottom of the tank. 

One reason for recent increased 
interest in over-the-horizon radar 
among those concerned with civil 
rather than military problems is the 
possibility, now becoming real, of 
tracking storm-associated wave systems 
in mid-ocean from a shore station. Re¬ 
cent work in Canada, the U.S.A. and 
Australia has given practical evidence 
of this potentially valuable meteoro¬ 
logical aid. Cl 
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These inexpensive models incorporate all the 
features and quality performance found only in 
the costliest units, 


This uniquely designed model, Rotel100", 
combines a 60 watt solid state stereo power 
amplifier and stereo pre-amplifier in one 
elegant compact unit. There's speaker selec¬ 
tor switch for main or remote, bass and 
treble, loudness compensation switch, mode 
switch, hi-filter and complete facilities for 
tape recording and monitoring. The specifi¬ 
cations have every desirable feature for dis¬ 
tortion-free power for the vast majority of 
hi-fi requirements, 


Solid State AM/FM Stereo Tuner. It's the 
FAX-330A . . . combining a powerful 60 watt 
stereo amplifier, stereo pre-amplifier and 
AM/FM stereo tuner in one compact, ele¬ 
gant package. Pamphlets and full technical 
data are available on request. You'll find 
Rotel has everything you want—and then 
some. 


One of Rotel’s finest ... the FAX-660A—a 
120 watt AM/FM stereo tuner, with IC’s, 
FET and Silicon Output. Superior high fre¬ 
quency performance and long operating 
life. Special unique features are incorp¬ 
orated, to ensure damage-free and 
distortion-free performance. Ask for full 
details of the whole Rotel range. 


Rotel headsets are engineered to meet 
most rigid requirements. The special 
sponge-filled ear cushions fit all head 
contours and can be removed to wash. 
Illustrated: Models RH-600 and RH- 
711. Frequency range 20-19000 Hz and 
15-25000 Hz respectively. Both have 
maximum input of 0.5 watts and match, 
ing impedance of 8-16 ohms. 10 or 15 
ft. cord is supplied. 


BUY RIGHT... FROM ENCEL 


ELECTRONICS PTY. LTD. 

STH. Aljsr; WEST. AUS7 TASMANIA: 

CHAUF.NGE RECORDING CO, LESLIE LEONARD. AUDIO SERVICES. 

6 Gays Are , Adelaide. 1st El, London Court, 72 Wilson St., Burriie 

Te|. 23 2203. Perth. Tel. 21 5067 Tel. 31 I960. 


VICTORIA: 
431 Bridge Rd., 
Richmond, 3121 
Eel. 4? 3762. 


N.S.W. 

26/ Clarence St 
Sydney, ,2000. 
lei. 29 4663. 


QUEENSLAND 
STEREO SUPPLIES, 
100 Turbot St., Brisbane 
Tel. 21 3623. 
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AUTOMATIC 
TESTER FOR 
JUMBO JET 
ELECTRONICS 


When the Qantas Boeing 747 jumbo jets come into service, 
the aircraft will be equipped with complex electronics sys¬ 
tems. In preparation, Qantas servicing engineers are already 
training in the use of a computer directed servicing system, 
which is expected to reduce servicing time drastically. 

By EDWARD ASHPOLE 


As aircraft electronics, such as auto¬ 
pilots, automatic landing, altitude 
reporting and inertial systems, has 
grown in complexity, so have the ser¬ 
vicing problems. As a result of this 
growing complexity, manual test equip¬ 
ment has become more costly, and the 
man hours needed for testing them have 
increased to an uneconomic degree. 
Because of the need for equipment to 
be on the service bench for long 
periods, enormously expensive replace¬ 
ment systems would have to be kept 
in instant readiness, to avoid lost flying 
time which would otherwise be un¬ 
avoidable if aircraft had to be kept 
waiting while equipment was serviced. 
Inertial navigation systems for the 
Boeing 747s cost over $100,000, and 
with the currently used manual servic¬ 
ing procedures, two complete extra 
systems would need to be kept in ser¬ 
vice readiness so that instant replace¬ 
ment of faulty components could be 
guaranteed. The problem is therefore 
reaching critical proportions. 

“The much publicised complete self¬ 
testing of an aircraft’s components is 
still a long way off,” says Charles 
Catt, Senior Electronics Engineer of 
Qantas. “It’s true that on Boeing’s new 
747 some malfunctions can be detected 
by built-in test equipment, but this 
type of test does not isolate faults to a 
level that directs the repairman to the 
faulty component. 

“As Qantas will be having four 747 
aircraft in service next year, each one 
with three inertial navigation systems, 
we realised that something new was 
needed for their maintenance. So we 
decided to go all the way with a new 
generation of automatic electronic test 
equipment. We think this is the only 
practical answer for the maintenance of 
this fresh generation of aircraft. We 


believe all airlines must eventually 
come to use this system. 

“One of the reasons we selected the 
present testing set-up was its ease of 
programming,” he continued. “Most of 
the earlier generation of automatic 
testing machines had very great prob¬ 
lems associated with their programming 
because this had to be done off-line. 
This meant that a tape was prepared 
away from the machine and then tried 
on the machine. When errors were 
found corrections had to be physically 
spliced into the program and then tried 
again. In the case of our automatic 
testing equipment the programming is 
on-line and can be carried out while 
testing is in progress. The technician 
simply types the program on a flexi- 
writer connected to the computer. If 
he makes an error — he may for 
example program a stimulus which is 
not available in the test facility — the 
teletype will immediately tell him of 
his error. 

The automatic test equipment system 
that Qantas will install in its 
headquarters at Sydney Airport, con¬ 
sists of two test stations controlled by a 
CDC 1700 computer. Besides the in¬ 
ertial navigation systems, it will test 
autopilots and many other electronic 
systems carried in the 747s; and it is 
capable of testing two different com¬ 
ponents simultaneously. The system, 
manufactured by Societe National In- 
dustrielle Aerospatiale, of Toulouse, 
France, will achieve a drastic reduction 
in servicing bench space. This is made 
possible by an equally drastic reduction 
in servicing time. Some Of the com¬ 
ponents which would require up to 42 
hours on the service bench using the 
old manual testing procedures can be 
tested in under four hours using the 
computerised system. 


A technician using the new set up to 
test an aircraft system simply brings it 
to the testing console, fits it into the 
testing jig and switches on. The testing 
procedures are then carried out entirely 
automatically by the computer. 

The test program is prepared from 
the equipment manufacturer’s test 
specifications, and fed into the comput¬ 
er in the form of punched tape, where 
it is stored for future use on magnetic 
discs. All the technician has to do to 
initiate the testing procedure after 
plugging in the component is to select 
the appropriate test program by dial¬ 
ling. He can then select the mode of 
testing he needs by pressing the appro¬ 
priate buttons on a control panel. These 
buttons are labelled for identification, 
e.g., “print out results,” “print all fail¬ 
ures only,” “repeat,” and so on. If he 
wishes, he can apply an individual test, 
or a series of tests from a particular 
program. 

“With the manufacturer’s trouble¬ 
shooting chart programmed into the 
computer along with the testing pro¬ 
grams, the technician is supplied with 
type-out instructions from the comput¬ 
er when any system has failed one of 
its tests,” says Catt. “By appropriate 
programming, these instructions can be 
detailed enough to direct his attention 
right down to individual components. 
The technician may also receive instruc¬ 
tions on some particular action needed 
during the test. For example, he may 
have to read a dial of an instrument of 
the unit under test and feed this num¬ 
ber, via an insert keyboard, into the 
computer, so that the computer can 
check it against the manufacturer’s re¬ 
quirement. 

“With this second generation of 
automatic testing equipment we can cut 
the times needed to test and service 
aircraft systems to about one tenth of 
what it now takes us. So we can get 
systems quickly back into service. We 
expect also that the new procedure will 
be more reliable and consistent in 
detecting faulty components. 

“But this is only the first step in 
automatic testing. Already manufac¬ 
turers of radio equipment are designing 
equipment with special connectors, so 
that these too can be tested automati¬ 
cally. And probably by 1975 we will 
have advanced into this type ot 
testing.*” q 
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D110F SPECIFICATIONS 


Nominal Diameter 
Magnetic structure 
Impedance 
Power Capacity 
Voice coil diameter 
Voice coil material 
Flux Density 
Total Flux 


10 inches 
6 pounds 
8 ohms 
100 watts RMS 
3 inches 

Edgewound Aluminium 
10,200 Gauss 
170,000 Maxwells 


D120F SPECIFICATIONS 


12 inches 
11 pounds 
8 ohms 
100 watts RMS 
4 inches 

Edgewound Aluminium 
12,000 Gauss 
275,000 Maxwells 


Nominal Diameter 
Magnetic structure 
Impedance 
Power Capacity 
Voice coil diameter 
Voice coil material 
Flux Density 
Total Flux 


D130F SPECIFICATIONS 


15 inches 
11 pounds 
8 ohms 

100 watts RMS 
4 inches 

Edgewound Aluminium Ribbon 
12,000 Gauss 
275,000 Maxwells 


Nominal Diameter 
Magnetic structure 
Impedance 
Power Capacity 
Voice coil diameter 
Voice coil material 
Flux Density 
Total Flux 


D140F SPECIFICATIONS 


Nominal Diameter 
Magnetic structure 
Impedance 
Power Capacity 
Voice coil diameter 
Voice coil material 
Flux Density 
Total Flux 


15 inches 
11 pounds 
8 ohms 

150 watts RMS 
4 inches 

Edgewound Copper Ribbon 
11,500 Gauss 
260,000 Maxwells 
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Loudspeakers 


SOLE AUSTRALIAN AGENTS 

Atiriema (Aust.) Pty. Ltd., 

443 KENT STREET, 
SYDNEY, N.S.W. 

Telephone 2J?6144, 29 6485 


Please send me your 
FREE brochure 


POWER CAPACITY OF JBL! 
MUSICAL INSTRUMENT LOUDSPEAKERS 


RTTTl 


Name . 
Address 
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World's First Deep-Sea Rescue 


For the first time in the history of submarine operation, 
submariners entombed in vessels iying disabled in very deep 
water can hope for rescue with the recent launching of the 
U.S. Navy's first deep-submergence rescue vehicle (DSRV). 


Developed by the Lockheed Missile 
and Space Company, the 49ft long 
DSRV is the first rescue submarine 
ever built. It was launched in a fully 
operational condition, complete with its 
full complement of complicated elec¬ 
tronic search and navigational gear. 
The U.S. Navy will take delivery of the 
vessel later this year but tests and div¬ 
ing trials now being conducted will go 
on for some months, to be completed 
in 1971. 

The DSRV is the primary element of 
a carefully planned rescue system 
which, on receipt of an emergency 
alert, will put the vessel in the water in 
any part of the world within 24 hours. 
Underneath the hull of the DSRV is a 
skirt which is designed to lock into 
position over a submarine’s escape 
hatch. The DSRV has to be carefully 
manouvred into position to allow this 
mating operation to be completed. 

The escape skirt is then sealed to the 
hull of the disabled vessel and pumped 
out to allow transfer of crew between 
the two vessels. 

Upon notification that a submarine is 
lying disabled on the ocean floor, the 
DSRV will be loaded aboard a speci¬ 
ally modified Lockheed C-141 aircraft 
and flown to the port nearest to the in¬ 
cident. The support equipment is car¬ 
ried in two more C-141s. At the chosen 
port, the DSRV is loaded aboard a 
“mother submarine” or a surface Sub¬ 
marine Rescue Ship, whichever is more 
readilv available. 


Officers of the U.S. Navy associated 
with the project say the DSRV is the 
most advanced deep-sea vessel in exist¬ 
ence, incorporating many new mate¬ 
rials and components in its construc¬ 
tion. An integrated control and display 
(ICAD) system was specially developed 
for the DSRV by the Massachusetts In¬ 
stitute of Technology. This provides 
data from numerous sensors, including 
seven sonar systems and five closed cir¬ 
cuit TV systems, to enable the crew to 
locate a sunken vessel and perform the 
tricky operation associated with joining 
the DRSV to a stricken submarine’s es¬ 
cape hatch. 

Basically, the rescue vehicle consists 
of a free flooding outer hull of glass 
reinforced plastic surrounding an 
inner pressure hull of three inter¬ 
connecting steel spheres, each of 7±ft 
diameter. The forward sphere holds 
two crew and the navigation and con¬ 
trol equipment. A third crew member 
and up to 24 rescued submariners can 
be accommodated in the two after 
spheres. 

When carried by a mother subma¬ 
rine, the DSRV rides “piggyback” on 
its after-hatch and is carried to the 
scene of the disaster. The DSRV can 
be launched and recovered, and trans- 
fer rescued men, while the mother ship 
is submerged. 

The sensor equipment carried in the 
DSRV is designed to allow it to home 
in on distress signals from a sunken 
submarine, perform search operations 


on a limited scale, and perform the 
necessary navigation, pilotage and atti¬ 
tude control. Figure 1 shows the loca¬ 
tions of some sensors on the DSRV. 
During descent from the mother sub¬ 
marine, the DSRV will energise the 
horizontal and vertical obstacle avoid¬ 
ance sonars mounted on the bow. 
Range and bearing of any obstacles in 
the vessel’s path are indicated on a sec¬ 
tor scan CRT display on the pilot’s dis¬ 
play panel. 

On the aft upper section of the hull 
is mounted a depth sonar sensor, which 
determines depth by measuring the 
time for sonar pulses to be reflected 
from the ocean surface. An altitude 
sonar under the hull operates in similar 
fashion to determine distance to the 
ocean floor, Depth and altitude 
information is presented digitally on 
the pilot’s display panel, and is also 
used to produce an analog trace on a 
chart recorder. 

When operating near the ocean 
floor, the DSRV uses a doppler sonar 
to measure its ground track. This is a 
four beam system which determines 
fore-aft and athwartship velocities. It 
can also be used to determine vertical 
velocity, which is required in the final 
stages of mating with the sunken (or 
mother) submarine. Velocity informa¬ 
tion is presented digitally to the pilot, 
and is also used by a central computer 
which computes dead-reckoning naviga¬ 
tion. 

It is anticipated that when the rescue 
vessel is mating with a disabled one, 
the mating operation will normally be 
assisted by means of the TV cameras 
and lights shown in figure 1, and by 

Figure 1. Equipment location on 
the DSRV. 



CONTROL SPHERE 


UPPER-HATCH CANOPY 


DIRECTIONAL 

HYDROPHONES 


VERTICAL-OBSTACLE 
-AVOIDANCE SONAR n 


RESCUE SPHERES 


25G-W FLOODS 


SOO^W-FLOOD 


DEPTH SONAR 


TILTING-SHROUD TAIL 


\x forward 

H frf" \ < thruster 

N*A \ DUCTS 

iJ \ PAN AND TILT CAMERA 
\ UNIT (EXTENDED) 

DOPPLER 
NAVIGATOR 

/ MANIPULATOR 

*-APT THRUSTER DUCTS \ / 

1 / HORIZONTAL-OBSTACLE-AVOIDANCE SONAR 

PAN AND TILT CAMERA UNIT (STOWED)-* / 

MATING SKIRT 

(SHORT-RANGE SONAR, TV CAMERA, LIGHT, DEWATERING EQUIPMENT) 


ALTITUDE SONAR 


VIEWPORT 


22 


BLSCTkOUlCS Australia, July, 1970 








Submarine 


observing the relative positions of the 
two vessels on monitors in the pilot’s 
control panel. However, the designers 
have recognised that in some instances 
the surrounding waters may be too tur- 
bid for the TV system to be of much 
use. Under such circumstances, the 
DSRV will use a sonar system to pin¬ 
point the sunken vessel’s escape 
hatches. 

The sonar to be used for this pur¬ 
pose is a dual-range type which repre¬ 
sents a new concept in sonar. It is 
provided with a 150-ft range for use 
in making accurate determination of 
altitude, and a 15-ft range for use 
when locating escape hatches. Two 
transducers in the DSRV’s mating skirt 
alternately scan the sector immediately 
below it. One transducer gives a fore- 
and-aft scan and presents a CRT trace 
of returns parallel to the DSRV axis; 
the other gives an athwartship scan to 
give a trace of the contour in the per¬ 
pendicular direction. 

lUlllllillllltltlltlHlIIIIIIIIIIMIHIIIIIIIIIIIIillll 

TOP PICTURE: 

The tri-spherical pressure hull 
of the DSRV being lowered into 
place in the outer hull. 

CENTRE: 

The DSRV slides down the 
marine railway during its 
launching at San Diego , Cali¬ 
fornia. 

BOTTOM: 

The DSRV being off-loaded 
from the C-141 cargo plane 
which will transport it to any 
part of the world at short 
notice . 

iiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiMiiiiiiiiitiiiiitiii 

As previously mentioned, the DSRV 
uses its doppler sonar for navigation. 
The vessel also has an elaborate set of 
navigational aids which work into a 
central processor computer. A min¬ 
iature precision gyrocompass provides 
an accurate indication of heading. This 
is a three axis system, with three in¬ 
tegrating gyros and two accelerometers 
as its sensors. In addition to heading 
information it provides (a) attitude 
information for the DSRV’s stabilisa¬ 
tion system (b) a reference for the 
computation of velocities for the dop¬ 
pler sonar; (c) position information by 
operating as a miniature inertial 
system. 

As an alternative to dead reckoning, 
the DSRV navigate by means of trans¬ 
ponders dropped from support vessels, 
or homing transponders which it car¬ 
ries itself. 

The DSRV has vertical and horizon¬ 
tal thrusters which enable the vessel to 
be held in position over a sunken sub¬ 
marine against the pressure from water 
currents. The rescue crew can match 
the angle of the DSRV to that at which 
a sunken submarine is lying by pump¬ 
ing mercury between trim and list tanks 
to control the DSRV’s roll and pitch 
angles. Rescues can be successfully 
completed at angles up to 45 degrees in 
either plane. £2 
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subminiature toggle 
and pushbutton switches 

now available from Plessey 


Manufactured in U.S.A. by C. & K. Components Inc. 


Designed to meet the highest stan¬ 
dards of quality and reliability these 
C. & K. subminiature toggle switches 
combine maximum performance with 
minimum weight and size. All switches 
feature rugged construction, simple 
mounting, excellent appearance and 
long, trouble-free operation. These 
switches adapt to virtually any manual 
switching requirement in a very wide 
range of aerospace/ground/undersea 
application where space is at a 
premium. 


GENERAL SPECIFICATIONS 
Contact Rating 2 amps @ 240VAC, 5 
amps @ 28VDC resistive load 
Insulation Resistance 1000 megohms 
minimum 

Dielectrical Strength 1000 volts r.m.s. 
at sea level 

Electric Life 100,000 make and break 
cycles minimum on all models ending 
in 01 only; all other models 40,000 
cycles 240 VAC — 39 VDC resistive 
load. 

Initial Contact Resistance 10 milliohms 


maximum at 2-4 VDC, 1 amp. 
Contacts Working contacts are Coin 
Silver. 

Operating Lever Bright chrome plated 
brass bat handle toggle is standard; 
plastic colour caps supplied on re¬ 
quest. 

Case Material General purpose 
phenolic. 

For further information please contact 
Professional Components Department, 
Villawood, N.S.W., or Ducon Interstate 
Offices. 



& K S. A 
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Circuitry with toggle lever positioned as 
shown () Parenthesis indicate momentary or 
non-locking position. 


Model No. 


i, 

m w 

8PDT 




7101 

ON 

NONE 

ON 

7103 

ON 

OFF 

ON 

7105 

(ON) 

OFF 

(ON) 

7107 

ON 

OFF 

(ON) 

7109 

NONE 

ON 

(ON) 

7101 RPC 

ON 

NONE 

ON 

7103 RPC 

ON 

OFF 

ON 

7105 RPC 

(ON) 

OFF 

(ON) 

7107 RPC 

ON 

OFF 

(ON) 

7109 RPC 

NONE 

ON 

(ON) 



Model No. 

l 

A 

jt Key - 

Hw way 





DPDT 




7201 

ON 

NONE 

ON 

7203 

ON 

OFF 

ON 

7205 

(ON) 

OFF 

(ON) 

7207 

ON 

OFF 

(ON) 

7209 

NONE 

ON 

(ON) 

7211 

ON 

ON 

ON 

7213 

ON 

ON 

(ON) 

7215 

(ON) 

ON 

(ON) 

3PDT 




7301 

ON 

NONE 

ON 

7303 

ON 

OFF 

ON 

7305 

(ON) 

OFF 

(ON) 

7307 

ON 

OFF 

(ON) 

7309 

NONE 

ON 

(ON) 


PLESSEY 


Components 




Plessey Ducon Pty Limited 
Box 2 PO Villawood NSW 2163 
Telephone 72 0133 



PUSH BUTTON 

8121 
8221 
8321 
8421 


Melbourne 42 3921 
Brisbane 2 3287 
Adelaide 76 3434 
Perth 21 4821 
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Post Office designs automatic tester for reed relays 


In anticipation of the wide use of reed relays as switching 
elements in processor controlled telephone exchanges during 
the next decade, the Post Office has developed a fully auto¬ 
matic tester for reed relays to evaluate their performance. 


To assess the inherent reliability and 
likely failure modes of these devices, a 
comprehensive test program has been 
undertaken by the Post Office Research 
Laboratories on reed relays, made by 
several manufacturers. 

The types examined, while all recom¬ 
mended for telephony switching, have 
differed in construction, size and reed 
contact material. The major parameters 
studied have been contact resistance, 
speed of operation, contact bounce and 
breakdown voltage. 

In view of the large number of de¬ 
vices to be tested for up to 100 million 
operations, the test equipment needed 
to be highly automated, capable of 
continuous running with only minimal 
supervision, and with a data output 
suitable for direct computer analysis. 

In its final form the test equipment 


designed and built by the Post Office 
research laboratories is capable of 
testing 300 reed inserts simultaneously 
under three different contact load 
conditions. The relays are operated at 
750 operations a minute, with special 
error-detecting circuitry monitoring 
the opening and closing of each 
reed. If the time for these operations is 
outside a pre-set limit, this information 
is electronically stored as well as being 
visually displayed. 

All the information stored is read 
out on to punch tape after each 1,000 
operations. At pre-set intervals — nor¬ 
mally 100,000 operations — the con¬ 
tact resistance of all reed inserts is read 
and recorded on punched tape. Com¬ 
puter analysis of the punched tape pro¬ 
duces information regarding first and 
subsequent failures of each device in 
terms of timing faults and contact re¬ 


sistance at several levels. This informa¬ 
tion can then be used to make reliabil¬ 
ity predictions. 

Three types of contact switching 
conditions have been investigated. The 
first group of tests comprised switching 
of currents up to 100mA from voltage 
sources of 12-50 volts, generally with 
resistive loads. In another series of 
tests, the reeds did not switch load cur¬ 
rent, but a current was impressed while 
the contacts were closed. Further tests 
were conducted with no load current to 
check on mechanical life. 

Reed inserts were found to fail in 
two major ways. Either the contact re¬ 
sistance reached a level which would 
be unacceptable in service (a value of 1 
ohm is frequently assumed) or the 
reeds failed to open within the required 
time usually because of sticking caused 
by the interlocking of pips and craters 
formed by arcing. The magnitude of 
current being switched was found to be 
the controlling influence especially 
with respect to the sticking faults, and 
in those tests where no current was 
switched sticking faults were rare. 

The contact resistance generally in¬ 
creased with the number of operations, 
but the rate of change was not uniform 
or unidirectional throughout the course 
of a test. A decrease in the voltage 
applied to the contacts was found to 
increase life, except for one type of 
reed. 

This type had an extremely short life 
before failing by sticking if operated 
between 12 and 32 volts, yet if initially 
operated a few thousand times at 50 
volts, no failure occurred and further¬ 
more, failed devices could be restored 
by subsequent operation at 50 volts. 
This phenomenon was found to be due 
to the particular gas mixture used in 
the reed capsules. 

In general it was found that the vari¬ 
ous types of reed relays had life ex¬ 
pectancies in conformity with their 
manufacturers claims, providing the 
operating load conditions were within 
certain limits. Reeds switching low cur¬ 
rent or operating under “dry” circuit 
conditions were shown to be capable of 
several million operations without fail¬ 
ure. 

Under the conditions envisaged for 
telephone switching crosspoints, a fail¬ 
ure rate of less than 0.005 per cent 
per million operations seems well with¬ 
in the capabilities of several types of 
reeds. □ 


100 CONTACTS 


100 CONTACTS 


100 CONTACTS 

IDENT MATRIX 


IDENT MATRIX , 


IDENT. MATRIX 

FAULT DETECTING 
& REGISTERING 
LOGIC 


FAULT DETECTING 
& REGISTERING 
LOGIC 


FAULT DETECTING 
b REGISTERING 
LOGIC 


* A S 



READ-OUT CONTROL UNIT 


DATA REQUEST 


ACTIVATE FAULT FAULT 

COIL OCCURRED INFORMATION 


PULSE 

GENERATOR 


MASTER 

COUNTER 



D.VM. 

1 

35 

r 


INTERFACE 

. I 35 


CODER 

1 

L 



T 

This block diagram shows the major elements of the Post Office's 
reed relay tester. Each reed is operated 12.5 times per second and 
is checked each time it is operated and released. If a relay is faulty , 
a lamp lights to indicate its position number. Periodically the num¬ 
bers of faulty relays are recorded on punched paper tape . 
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Electronic Components 
for COUNTING 




INTEGRATED 

CIRCUITS 


Medium speed DTLs, for industrial and military appli¬ 
cations. High speed TTLs and ultra fast E 2 CLs for 
computer applications. Compatible, versatile linears 
for low level amplifiers, operational amplifiers for 
telecommunications, instrumentation and control. 



•TRANSISTORS Silicon planar, alloy, germanium alloy and alloy 
RiAifi-e 1 diffused transistors for general purpose, switching, 
DIODES, low noise, low and high power applications. Silicon 
RFOTIFIPRS and germanium general purpose diodes, silicon zener 
ncwiiriciva, diodes anc( p 0Wer rectifiers. Thyristors for all indus- 
THYRISTORS trial control applications. 


Single plane matrices for low cost data storage. 
Lithium nickel ferrite cores permit operation over a 
wide temperature range. Available in various con¬ 
figurations for most applications. Complete range of 
miniature matrix stacks up to a capacity of 16,384 
50—bit words. 


MEMORY 

PLANES, 

STACKS, 

CORES 


A 



DECADE 
COUNTER & 
NUMERICAL 
INDICATOR 
TUBES 


A wide range of devices Is available to suit most 
applications. Special quality characteristics ensure 
reliability and long life. Most indicator tubes can be 
obtained with a tinted filter for use under unfavour¬ 
able ambient light conditions. 



NORBIT 2, 

CIRCUIT 

BLOCKS 



APPLICATIONS 

ENGINEERING 

SERVICE 


Mullard Norbit 2 includes sub-assemblies capable of 
solving industrial control problems using well 
established solid state techniques. Silicon semi¬ 
conductors are used throughout so that an operating 
temperature range of from —10° C to 85° C is 
guaranteed, with speeds of up to 10 Kc/s. Each 
circuit block is a ready-made electronic sub-assembly 
designed to perform one of the basic functions in 
digital equipment. The range of circuit blocks 
includes pulse shapers, gate circuits, flip-flops, ampli¬ 
fiers, etc., to meet the requirements of digital systems 
engineers. 


This service operates in co-operation with, and at 
specific request of, commercial concerns requiring 
engineering assistance in the application of Mullard 
products. In addition, answers to technical enquiries 
are provided by the Technical Service Dept., where 
world-wide valve and semiconductor references are 
on file. 


Mullaid 


MullardAustralia Pty. Ltd. 


35-43 Clarence St., : 

VIC. 3066. Phone: 

Phoni: 51 5151 • 176 wrignt St., Adelaide, 5000. Phone: 51 3123 • 579 Murray St., 
6000. Phone: 21 2561 • Medhurst Wholesale Ltd., Hobart, Launceston, Burnle, TAS. 


St., Sydney, N.S.W. 2000. Phone: 29 2006 • 123-129 Victoria Pde., Collingwood, 
>ne: 41 6644 • Cnr. Light St. and St. Paul's T'ce., Bowen Hills, QLD. 4006. 
• 176 Wright St., Adelaide, 5000. Phone: 51 3123 • 579 Murray St., Perth, W.A. 


Associated with MULLARD LIMITED, LONDON 
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when you 
choose a 


SPEED 

ONLY 5 to 6 seconds’ initial 
heating up time from cold, 
then practically instantaneous. 

MINI WEIGHT 

Scope De Luxe weighs only 3i 
ozs. complete. Miniscope l| 

GUARANTEE 

Fully guaranteed with time 
tested dependability. 

SAFETY 

Low voltage operation. Heat 
sensitive components pro¬ 
tected. 

LESS MAINTENANCE 

Longer tip life. NO expensive 
heating elements to replace. 
Maintenance without special 
tools. Spare tips and elements 
readily available from your 
Scope Distributor. 


iron 


Both Irons are beautifully 
presented in a handy re¬ 
usable plastic pouch-pack, 
complete with one spare 
tip and two spare elements. 


TRANSFORMER BY NATRON1CS 

Both operate on voltages 
from 2.5V to 6.3V A.C. or D.C. or from 
240V A.C. mains through a natronic 
S cope Transformer'' fitted with 6ft. 3-core 
flex and 3 pin mains plug. 


Fully approved by electricity authorities APP. No. N/360/6894- 5 


ECONOMY 

Consumes current only whilst 
in use. Scope De Luxe performs 
all the functions of other irons 
from 40 to 150 WATTS. 
MINISCOPE—up to 75 WATTS. 
LABOUR SAVING 
Fast warm-up — always ready, 
cuts wiping, retinning and filing 
of tips to a MINIMUM. 
VERSATILITY 

Copes with all soldering jobs— 
from miniature components to 
large solder lugs. Can even be 
operatedfrom a 6 voltcarbattery 

CONTROL 

Temperature control at your 
finger tips. Heat only when, 
where and as much as needed. 

CONVENIENCE 

Ideal for those almost inacces¬ 
sible spots. No burning of 
adjacent insulation. 


your 

money 

buys 

more 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 

INTERSTATE TELEPHONES 

MELB. VIC. 489.1088 
HOB. TAS. 34.2811 
LAUN. TAS. 22.844 
PERTH W.A. 8.2271 
ADEL. S.A. 23.1971 
BRIS. OLD. 211933 




THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 


SCOPE PRODUCTS ARE AVAILABLE FROM ALL MAJOR 
ELECTRICAL WHOLESALERS AND HARDWARE STORES - 
THE FULL GUARANTEE APPLIES ONLY WHEN THE IRON 
IS USED WITH THE APPROVED 'SCOPE' TRANSFORMER. 
MANUFACTURED BY NATRONICS PTY. LTD. 


SCOPE - VOTED FIRST BY A HOST OF SATISFIED USERS. 


a IA >3 


Please Post 

NAME_ 


free illustrated SCOPE literature 


ADDRESS. 
CITY_ 


. POSTCODE _ 
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BROADCAST SYSTEM WARNS 
OF TRAFFIC CONGESTION 


A West Germon manufacturer of electronic equipment has 
proposed a system for setting up a network of VHF FM 
broadcast stations which will provide motorists with inform¬ 
ation about traffic congestion and hazardous conditions, in 
addition to providing an entertainment program. A feature 
of the proposed system is that motorists can receive the 
traffic information even if they are listening to any other 
channel, or a tape recorder. 


broadcasts about road and traffic 
conditions can do a lot to ease traffic 
jams by warning motorists to use alter¬ 
native routes. But such broadcasts can 
only be really effective if every motor¬ 
ist in a certain area gets the message. 
The alert must get through even if the 
driver is tuned to the other station, 
listening to his car’s tape system, or 
riding in a car with no standard enter¬ 
tainment equipment at all. 

A system that can get the word 
through despite these obstacles has 
been demonstrated by Schaub-Lorenz, 
a West German subsidiary of the Inter¬ 
national Telephone and Telegraph 
Corp. and a big entertainment-elec¬ 
tronics producer there. The new system 
is in the running for adoption by the 
nation’s Fourth Radio Program, which 
will be set aside for traffic reports. 
Schaub-Lorenz has named its system 
Infar, an acronym for the German 
words for “information broadcasting by 
automatic radio.” 

The operation of the Schaub-Lorenz 
system is simple. The signals the traffic 
station transmits are picked up by a 
small VHF tuner unit in the car. The 
station will be transmitting a normal 
entertainment type program for most 
of the time, as well as an inaudible 
19KHz pilot tone. When traffic 
information is broadcast this pilot tone 
is switched off for the duration of the 
announcement. 

A driver who has his receiver tuned 
to the traffic station will naturally hear 
the broadcasts relating to traffic. The 
problem is to ensure that those who are 
tuned to a different station also hear 
the announcements. It is the inter¬ 
ruption to the 19KHz tone which 
allows this to happen. When the pilot is 
switched off the channel to which the 
driver is listening is cut out and the 
traffic station is cut in. The pilot tone 
can also cut out a tape player. 

However, unwanted channel switch¬ 
ing would occur if the car travels 
through a zone of radio silence, such as 
a tunnel or high-rise building area. To 
prevent such unwanted switching, 
Schaub-Lorenz engineers established a 
second criterion. The carrier of the 
traffic radio station must be present 
before channel switching can take 
place. This is done by a simple 
AND circuit; a control signal is 1 gener¬ 
ated only when the pilot tone is inter¬ 
rupted and the carrier of the traffic sta¬ 
tion is present. 

Infar has several strong points. For 
one thing, it should be easy to imple¬ 
ment, because the pilot tone system is 
compatible with existing stereo broad¬ 
cast transmission standards, where a 


pilot tone is also used. Although the 
new channel would not necessarily be 
transmitting stereo, existing hardware 
could be used to provide the 19KHz 
pilot tone. 

Another advantage is that the addi¬ 
tional electronics gear required in the 
car can be held to a relatively low cost. 
The Infar unit is nothing but an ultra- 
shortwave receiving unit whose design 
can be kept simple since it need only 
operate in the 100MHz to 104MHz 
range. Thus, a broad-band front end 


and a simple tuning system could be 
used. For tuning, some fixed or pre¬ 
tuned circuit arrangement, or an elec¬ 
tronic tuning scheme, is feasible in any 
future mass-produced Infar units. Fur¬ 
thermore, it doesn’t require a low-fre¬ 
quency portion or a loudspeaker. Infar 
operates into the audio stage and 
loudspeaker of the normal car receiver. 

Other parts of the Infar unit — the 
AND circuit, for example—could be 
based on integrated circuits, and this 
would further keep costs down. 
Schaub-Lorenz figures that once the 
Infar unit is mass-produced, it could 
well sell for less than $30. 

What about those drivers who don’t 
want to bother with a car radio? The 
Infar unit itself can come complete 
with an audio stage and a loudspeaker. 
The unit would sound off only when 
the pilot tone is interrupted. The unit 
would be so connected as to come on 
whenever the ignition is on. (“Electro¬ 
nics,” May 11, 1970.) Q 


REGULAR CAR RECEIVER 
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Block schematics of both the 
transmitting and receiving 
ends of the system proposed 
by Schaub-Lorenz . 
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Numbering of Integrated Circuits 

The March-April, 1970, issue of “Milliard Outlook” contains the 
following explanation of the system used by MuUard (and some 
other companies) for the numbering of integrated circuits. 


The Mullard type numbering system 
is in accordance with the rules of Pro- 
Electron, the European organisation for 
type number standardisation. A consid¬ 
erable advantage of this system is that 
the letters and digits have a meaning 
and hence enable the user to recognise 
and memorise type numbers more 
readily. 

The type number consists of three 
letters followed by three digits, with 
the option of a suffix letter at the end. 

The first two letters denote a family 
of individual devices. The first letter 
for a digital family is F or G. The 
second letters are used in alphabetical 
order, and for digital families denote a 
particular family of circuits. The third 
letter denotes the function. 

The first two digits are the serial 
number of the particular function in 


any family. The last digit denotes the 
ambient temperature range. The suffix 
letter denotes a variant. For example, 
for TTL devices: 

The Third Letter — Function 
H Gates or gate arrays and similar 
circuits 

J Bistable or multistable sequential 
circuit (e.g. flip-flop, register, 
counter) 

K Monostable circuit 
L Level converter circuit 
Y Miscellaneous 
The Last Digit — Temperature 

1 0 to + 70°C 

2 — 55 to -j-125°C 
6 —40 to -f-85°C 

The Suffix Letters — Variant 
No Suffix All plastic dual-in-line 
A Hermetic-in-plastic DIL 

B Flat pack Q 
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CHOOSE THE RCA MEDIUM POWER PLASTIC TRANSISTOR, 
2N5294, WHERE A COMPACT, ECONOMICAL AND VERSATILE 
POWER TRANSISTOR IS REQUIRED. 


The RCA 2N5294 is a plastic encapsulated NPN Silicon power 
transistor having a power dissipation capability of 36 watts. 
Mounting is by a single simple screw and can be mounted directly 
on PC board or into a standard T066 socket. Maximum safe-area 
operating curves are published for DC and pulse operation which 
assists in the design of reliable equipment. 

This transistor is an excellent direct substitute replacement for the 
2N3054 and 40250 transistors. 

The 2N5294 can be used in: — Audio Amplifiers 

Regulated power supplies 
Power inverters and converters 
and many other applications. 


The major electrical characteristics 
of the 2N5294 are as follows:— 


V CE0 .70 V 

V CE r (1).75 V 

l c ... .4 A 

hpd (2).30-120 

f T .0.8 MHz 

R 0j. c .3.5' C/W 

V CE (sat) (2) .1.0 V 

Tj max.150° C 


Note: 1. Rbe — 100 0 
2. I c =0.5A 


For further technical details write to 
Amalgamated Wireless valve Co. Ptv. Ltd., 
Private Mail Bag, 
P.0. Ermington N.S.W. 211S. 



AMALGAMATED WIRELESS VALVE CO PTY LTD 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


British exhibitions 

Scotland’s international engineering exhibition, NOR- 
BEX, will take place from September 8 to 12, at the Kelvin 
Hall, Glasgow. Products and processes to be shown or 
demonstrated include machine tools, welding equipment, 
fluid power, and diecasting. Electronic components and 
control instrumentation will be segregated as a separate 
exhibition, A symposium on machine tools and productivity 
will take place during the exhibition. Details may be obtain* 
ed from the organisers, Lintex Ltd., 224 Grand Buildings, 
Trafalgar Square, London, W.C.2, England. 

This year’s Bio-Medical Engineering Exhibition will be 
held in the West Hall, Olympia, London, W.14, from Sep¬ 
tember 15 to 18. The Biological Engineering Society is ar¬ 
ranging a series of lectures as an integral feature of the 
exhibition. In addition, the society will be responsible for a 
section of the exhibition devoted to special research 
projects. Details of the exhibition and lectures may be 
obtained from the organisers, U.T.P. Exhibitions Ltd., 36- 
37 Fumival Street, London, E.C.4, England. 

Steering laser beams 

Bell Telephone Laboratories in the U.S.A. has develop¬ 
ed a technique for depositing lightguides on a glass plate 
similar to the methods already well known to the semi¬ 
conductor industry in that the guides are “sputtered” on to 
the substrate. Based on the well-known light-pipe principle, 
a lightguide is a hair-like transparent pipe that will enable 
laser light to be manipulated as though it were a current in 
an electronic circuit. Although still at the research stage, 
Bell scientists claim that lightguides can be connected 
together to form complex optical circuits capable of per¬ 


forming the necessary signal processing in computer or 
communications equipment. 

The lightguides are about 100 times thinner than a 
human hair and a complete and complex circuit can easily 
be fitted on a 5c piece. Complicated circuits can easily be 
made by photolithographic processes for reproducing a 
prototype. The circuits are robust and relatively unaffected 
by heat, noise or vibrations. Another development will en¬ 
able the lightguide to be used as an “in-line” laser by dop¬ 
ing the glass with an appropriate additive such as neadym- 
ium. Pulses can be generated by attaching an energy source 
to the transmission line. 

High density data store 

A data recording system that can pack approximately 
40 times more digital information on a given length of mag¬ 
netic tape than present systems has been developed in the 
U.S.A. by General Dynamics. Called the Unidar system, it 
will be used initially for a data acquisition requirement for 
the U.S. Government, but it may eventually have com¬ 
mercial applications in accounting, inventory control, 
library reference, and other information retrieval systems. 
The system uses a proprietary recording technique for 
which patents are pending. 

The system, which employs standard wideband in¬ 
strumentation magnetic tapes and instrumentation-type tape 
transports, can be used with existing computers. Con¬ 
ventional magnetic tape recorders store digital data at rates 
of the order of 800 bits per magnetic track inch. The 
present capability of the Unidar system is 33,300 bits per 
track inch. The data acquisition system being built by 
General Dynamics will store data at approximately 84 
million bits per second using 21 tracks on a 1 in tape. 

In one possible commercial application, data must be 


uuiiiiiiiimiiiuimiiiiiiiiiiiiitmimiiiiiiiiHimimmtiiiHMiiiiHiiiiiiuiitiKiiiiiiiiiiii 


Nuclear space shuttle 

Two versions of the nuclear shuttle, 
a self-sufficient vehicle that will shuttle 
payloads between earth orbit and lunar 
orbit and between different earth 
orbits, are taking shape at the Lock¬ 
heed Missiles and Space Co. in Califor¬ 
nia, U.S.A. Along with three other 
systems (an earth-to-orbit space shuttle, 
a space station, and a “space tug”) the 
muclear shuttle is part of a projected 
network to carry men through space on 
a variety of missions. 

One version of the vehicle is a large 
single-tank system that would be 
launched only partially fuelled. The 
system would be filled with fuel in 
orbit by an earth-to-orbit shuttle. The 
second version involves a skeletal 
framework that would be launched into 
space, assembled in orbit, and com¬ 
pleted with fuel tanks brought up by 
earth-to-orbit shuttles. Lockheed has 
teamed with the Boeing Co. to seek one 
of the NASA design contracts for the 
earth-to-orbit shuttle. 



An artist's concept of an earth-to-orbit space shuttle (lower right) 
ejecting a full fuel tank towards a waiting nuclear shuttle during a 
space refuelling operation. The object in the left background is one 
concept of an orbiting space station , 
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Features common to Series: 

• Solid-state design 

• FET inputs 

• Vertical bandwidth from DC to 10 MHz 

• Deflection factors from 10 mV/cm to 50 V/cm in 12 
steps, bandwidth is 10 MHz at 10 mV/cm sensitivity 

• Sweep rates from 200 ns/cm to 2 s/cm in 22 steps 

• 6 x 10 cm viewing area 

• Versatile triggering including TV line and field 

• Small size, lightweight (under 20 lb) 


• Built-in voltage calibrator 

Features peculiar to each type: 

TYPE D54 

• Dual-trace 

• Alternate, chopped or single channel switching 

• Price $404.00 (plus tax and duty if applicable) 

TYPE S54U 

• Single-trace 

• Powered from rechargeable Ni Cd batteries, 
11.5 to 30 VDC or 190 to 260 V AC line 

• Price without batteries $524.00 
Price with batteries $584.00 
(plus tax and duty if applicable) 

TYPE S54A 

• Single-trace 

• Price $324.00 (plus tax and duty if applicable) 


Contact your Tektronix Field Engineer for further 
information about the 54 Series oscilloscopes. 


Distributed by Tektronix Australia Pty. Limited 
N.S.W.: 80 Waterloo Road, North Ryde 2113. Phone 88 7066 
VIC.: 25-27 Alma T?oad, St. Kilda 3182. Phone 94 0220 
S.A.: 128 Gilles Street, Adelaide 5000. Phone 23 2811 


S3078 


Ideal for- 

General-purpose laboratory work 
Production line testing 
Field applications 
Classroom instruction 
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searched for specific information on the service history and 
other status of a particular customer. With Unidar tech¬ 
niques, access can be provided within four seconds to the 
desired data contained within an almost infinite data bank, 
according to a company spokesman. 


HF combat radio 



A new HF combat radio with 285,000 synthesiser-con- 
trolled channels between 1.5 and 30MHz has been produced 
by Racal-BCC Ltd., in the U.K. Called the BCC34, it in¬ 
cludes a fully automatic aerial matching and tuning system, 
and has a built-in remote control facility for operation up to 
half a mile distant. Power output is 25 watts which can be 
increased to 100 watts with a linear amplifier unit. Modes 
of operation are SSB, AM, CW and FSK. With a weight of 
181b and a volume less than a quarter of a cubic foot, the 
BCC34 can be used as a manpaek set, in fighting vehicles, 
or as a fixed base unit. (Racal-BCC Ltd., Western Road, 
Bracknell, Berks. RG12 1RG, England). 


Information for air passengers 

The passenger information system at Sydney’s new 
international air terminal is claimed to be the first in the 
world to use both complete and abridged presentation. The 
system includes 2000 loudspeakers, 90 amplifiers (with auto¬ 
matic level controllers), computers, TV cameras and equip¬ 
ment, and 15 flight information boards. A programmed 
public address system gives information only to the particu¬ 
lar areas of interest, such as arrival information to the ar¬ 
rival hall only. Passenger holding areas adjacent to the air- 


Trans-Tasman data link 

A high speed data transmission link has been set up 
between the Sydney head office of Overseas Containers 
Australia Pty. Ltd. and New Zealand ready for the start of 
container shipping in that country early in 1971. Standard 
Telephones and Cables Pty. Ltd. provided units for similar 
links between Sydney and the other Australian States before 
the first container ship arrived. The data link to New Zea¬ 
land is already receiving information about the likely de¬ 
mand from various centres and the allocation between ports 
of the 2200 containers which appear likely to be required. 
As happened in Australia, there will be a period of simula¬ 
tion exercises in which “ghost” ships will be moved between 
New Zealand ports, and loaded and unloaded according to 
requirements sent through the data links. 


The STC high speed data transmission unit in 
operation at the head office of Overseas Con¬ 
tainers Australia Pty. Ltd . in Sydney . 


craft docking positions are also equipped with individual 
P.A. systems. 

Announcements are made by a D.C.A. controller who 
co-ordinates these with visual announcements displayed on 
specially designed information boards. The flight informa¬ 
tion displays, at a number of strategic points, give precise 
information concerning each flight. The displays take the 
form of large boards which list the airline, flight number, 
origin, destination, scheduled arrival and departure times, 
gate number, etc., in chronological order. In addition, 
abridged visual information is given through yet another 
series of electronically controlled information boards. The 
complex was installed by Simon Gray Pty. Ltd., distributors 
for Autophon Passenger Flight Information Systems. 

Precision drawing aid 

A drawing aid has been developed at Marconi for all 
precision layout work, including master layouts for printed 
wiring boards, with a positional accuracy consistently better 
than .005in, an accuracy unattainable by sight alone. The 
inventor is Mr Alfred Clark, a design engineer in the Mar¬ 
coni Aeronautical Division, Basildon, Essex, England. His 
technique uses a special grid under the drawing sheet as a 
precision reference for adhesive lines and symbols. By 4:1 
photographic reduction from master layouts made by the 
grid technique, a dimensional accuracy better than .0015in 
is achieved on printed wiring boards made at Marconi. 

The basis of the new technique is a precision solid 
nickel grid on which is mounted a translucent drawing 
sheet. A freehand sketch on translucent material may be 
laid as a guide between the drawing sheet and grid. The 
grid has square holes at intervals of 0.1 in vertically and 
horizontally, with an accuracy better than .003in. A pin or 
stylus pushed through the drawing sheet locates precisely in 
the centre of one of the holes in the grid. This men acts as 
an accurate reference from which adhesive tape lines and 
symbols can be positioned on the drawing. 

Adhesive symbols are picked from a dispenser using a 
special stylus. The symbol is located on the shank of the 
stylus which is then pushed through the drawing into a grid 
hole. A collar presses the symbol on to the drawing con¬ 
centrically with the grid hole. Lines are drawn using a ruler 
held against pins as a guide for a tape laying tool. A 
specially shaped ruler enables parallel lines to be drawn at 
intervals as small as .OOlin. Holes pierced in the drawing 
sheet have slight projections underneath which are useful in 
relocating the sheet on the grid (for corrections to be made) 
with the original accuracy. 

Ships navigation system 

A navigation system opened recently at Port Hedland, 
W.A., is the first electronic guidance chain on the Austra¬ 
lian coast. Installed by the Decca Navigator Co. Ltd. at a 
cost of $1.5 million, the system allows the large bulk ore 
carriers shipping ore from Mount Newman to navigate the 
extremely difficult passage out of Port Hedland with a 
minimum of risk and difficulty. 
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19 IVC 

International Video Corporation 


STRAIGHT TALK ABOUT 
SELECTING A VTR FORMAT 


Selecting the right 1-Inch format is a 
major decision facing those who 
recognize the superiority of 1-inch 
recorders over smaller width 
tape machines with their Inherent 
limitations. With some pardonable 
pride we point to the fact that there 
is a trend toward the IVC 1-inch 
format. People buying recorders for 
the first time are selecting the 
IVC format and they are being 
joined by users switching from 
competitive formats. In fact, last year 
IVC sold nearly 2,000 1-inch 
color videotape recorders into 
closed circuit, ETV, CATV and 
broadcast television applications. 

The reasons for this trend lie in both 
IVC’s product and IVC’s format. 

IVC’s careful attention to quality 
assurance has established an 
outstanding record of customer 
confidence in IVC recorders. 

The First Single Standard 
1-Inch Format 

Unlike others in the VTR field, we 
guarantee tape interchangeability 
across the board, color or 
monochrome, on the 1-inch standard 
in all our VTR's, including 
both broadcast and closed circuit 
recorders. No separate high-band, 
low-band 1-inch standards. 

For instance, a color tape recorded 
on our $15,000 broadcast 
recorder (IVC-900 series) can be 
played back on our low cost 
monochrome unit (IVC-600PB) 
priced at $ | ,980 A tape recorded 
on our IVC-600 color recorder 
$3,400 can be played back on all 
IVC-900 series recorders with 
absolute interchangeability. No 
exceptions to the rule. 

Designed Specifically for Color 

Unlike many competitive machines, 
all of our VTR’s are designed 
specifically for color, which is one 
reason they deliver such reliable, 
professional quality color. Of course, 
our color recorders are available 
in monochrome versions. But even 


these “monochrome” VTR’s 
record color signals, and their tapes 
will play back in color on any 
IVC color recorder or playback unit. 
All IVC monochrome VTR’s 
can be upgraded to color by adding 
a plug-in printed circuit board. 

Instant Video Confidence 

No other VTR offers Instant Video 
Confidence, an amazing new 
feature that lets you watch your 
recording being played back 
on a monitor as it is being recorded. 
You always know that you are 
making a “good” recording. 

The Most Economical Format 
to Operate 

Our VTR’s record and play back for 
one hour on a small 8" reel 
using 30% less tape than our major 
competitor. The result is 
a smaller and lighter 
recorder (the IVC-600 
weighs 47 lbs. in the 
case). In addition 
to accepting the 
standard 8" reel, 
the IVC-900 will 
record for 3V4 
hours on a 12V2 
reel. We could also 
talk about how well 
our recorders handle tape 
and the long life of our ferrite heads, 
but you’d learn more if you asked 
an IVC owner about that. Speaking 
of tape, you shouldn’t overlook 
the fact that of the three leading 
1-inch VTR manufacturers only 
IVC permits use of 3M or Memorex 
videotape during the warranty 
period. The other two require their 
own brands for warranty coverage. 

What Do VTR Users Say? 

What do the people who count—the 
users — think of the IVC format? 
Members of the National Association 
of Educational Broadcasters 
recently heard results of a survey of 
over 1,678 users of VTR’s 
conducted nationally by Northern 
Illinois University. Seven hundred 


and forty-six responded to the ques¬ 
tionnaires. A portion of the group 
chose to answer the question: If you 
were to start over today and replace 
your VTR, what brand would you 
select? The answer: 

49% said IVC 
27% said Sony 
14% said Ampex 

In addition, no one who owned an 
IVC format recorder indicated any 
desire to switch to any other format. 

One of the reasons for this decided 
preference for IVC recorders 
may have been revealed by an 
extensive survey conducted a 
few months ago by the Swedish 
Committee for Television and 
Radio in Education. The basic 
question was: Which recorder 
produces picture quality 

that is most conducive 
to learning by 
television? There 
were four 
groupings, the 
highest group 
was the “most 
recommended.” 

Four recorders 
were selected for 
the highest category — 
three of these were 
the IVC-600, IVC-800, 
and the IVC-800 with editor. 

These reports reflect customer 
recognition of the basic advantages 
of the IVC format — a recorder 
with a combination of practical 
working features designed for 
the user. Whether you are concerned 
about selecting the right format 
or are thinking about switching from 
another format, let us show you 
what we’re talking about. For a 
comparison chart of performance 
specifications of competitive 
1-inch recordersi 

BOB BAM FORTH, 

A.V.E., 

7 THE CRESCENT, 
ANNANDALE. 



AUSTRALIAN VIDEO ENGINEERING 


7 The Crescent 
Annandale, N.S.W. 
Tel.: 660-2644 


50 Little Edward Street 
Brisbane, Qld. 

Tel.: 21 5422 


496 Murray Street 
Perth, W.A. 
Tel.: 221911 


622 Nicholson Street 
North Fitzroy, Vic. 
Tel.: 48 8115 
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Assembling PC boards 

The Circuitmaster, manufactured in 
the U.K. by Vision Engineering Ltd. 
for printed circuit board assembly, is 
claimed to cut component insertion 
time by up to 60 per cent, to ensure 
accuracy of assembly, and to be suit¬ 
able for operation by unskilled work¬ 
ers. An operator fits a board into a 
work holder, and then progressively 
moves an electrical stylus from one 
illuminated hole in a pre-drilled plastic 
guide board to the next, at the same 
time operating a button to cancel the 
light. The position of the stylus is 
sensed and tne bin containing the cor¬ 
rect component is illuminated with a 
flashing light. In addition, a centrally 
located flashing light shows whether 
the bin in located to the left, centre o 
right. The position for the component 
is clearly indicated by a projected light 
shining on the printed circuit board 
being built up. All bins are provided 
with polarity indicators and have a 
facility to mount a sample component 
alongside to assist the operator to 
mount all components the correct way 
round. (Vision Engineering Ltd., Send 
Road, Send, Woking, Surrey, England.) 



Air collision avoidance 

RCA in the U.S.A. has completed 
preliminary design fo a low-cost air¬ 
craft collision avoidance system. Feasi¬ 
bility of the system’s critical element 
has been demonstrated in the labora¬ 
tory and the total concept has been 
proved through computer simulation. 
The system, designated SECANT for 
Separation Control of Aircraft by 
Non-synchronous Techniques, will offer 
three equipment configurations all of 
which will work with one another. The 
simplest version is expected to be 
priced between $500 and $1,000. 

All Secant-equipped aircraft within 
range of one another will exchange 
radio signals. By measuring character¬ 
istics of signals received in response to 
its interrogations, a signal processor 
can determine when a collision threat 
arises. The two larger versions also 
measure range and bearing of threat¬ 
ening aircraft and instruct the pilot on 
the best evasion manoeuvre, ft offers 
horizontal as well as vertical escape 
routes, and can function either inde- 


Cassette data recorder 

A synchronous digital magnetic tape 
recorder which can store 140,000 
characters on a single commercially 
available l/8in tape cassette, and 
designed specifically for minicomputers 
and data terminals, has been developed 
in the U.S.A, by Mobark Instruments. 
Called the Mobark 200, the recorder 
incorporates read-write functions in a 
single 150 cu.in instrument, and has 
optional read-after-write capability. It 
can be supplied as a complete recorder, 
or as a transport mechanism only. It is 
capable of remote operation and can be 
rack or desk mounted. In the patented 
recording system used, incoming 8-bit 
BCD or ASCII parallel data is strobed 
serially on to the tape by an optical 
positioning clock coupled to the drive 
capstan. Data blocks ranging from one 
to 70,000 characters in one length can 
be recorded. 


pendently or can be integrated into a 
ground air traffic control system. It the 
latter case, Secant would automatically 
transmit a “hot-line” alert to the 
ground should a collision threat arise. 
(See also “Anti-collision systems for 
aircraft,” in the January, 1970, issue, 
page 27.) 


Miners' television 

The Mining Industry Council plan to 
bring television to outlying mining 
towns is now dependent on the result 
of negotiations with six groups claim¬ 
ing royalties and reproduction rights of 
programs to be used by the stations. 
The Federal Government has amended 
the Broadcasting and Television Act to 
authorise the services; tenders have 
been called for construction of the low- 
powered repeater stations; but the final 
decision will not be made until the out¬ 
come of the negotiations is known. 

The Government has authorised the 
granting of licences to five mining com¬ 
panies for stations in: Queensland — 



A Mobark 200 recorder with 
panel removed to show the 
compact tape deck . 


Weipa (Commonwealth Aluminium 
Corporation Pty. Ltd.); Western 
Australia — Kolan Island and Cock¬ 
atoo Island (Dampier Minina Co. Ltd.), 
Dampier, Karratha and Mount Tom 
Price (Hamersley Iron Pty. Ltd.); 
Northern Territory — Groote Eylandt 
(Groote Eylandt Mining Co. Pty. Ltd.). 
The stations are licensed specifically to 
serve the communities in the mining 
areas concerned. The stations will have 
no studios, but will transmit video¬ 
taped programs prepared by the 
A.B.C., which has established special 
recording centres. The stations would 
be on the air for 35 hours weekly. (See 
“Electronics Australia,” June and July, 
1969.) 


N.Z. trade fair 

The Department of Trade and In¬ 
dustry will stage an industrial trade 
display in Wellington, New Zealand, 
between July 20 and 24. The depart¬ 
ment has invited many of Australia’s 
leading manufacturers to participate, 
including member companies of the 
Australian Telecommunications 
Development Association. Standard 
Telephones and Cables Pty. Ltd., has 
accepted the invitation and will display 
5KW FM broacast transmitter and 
a smaller all solid-state transmitter. 
The former will be on static display, 
but the latter will be a working display 
loading into an artificial aerial. 

Applying photoresists 

A roller coating machine, the R18, 
has been developed by Nubal Elec¬ 
tronics Ltd, in the U.K. specifically to 
coat printed circuit boards with photo¬ 
resists, lacquers and a wide range of 
chemicals. It applies very accurately 
controlled thicknesses of coating by 
employing the “doctor roller” principle. 
Instead of controlling the thickness by 
leaving a gap between the roller and 
the board, tne layer is controlled by 
varying the pressure on a fully floating 
doctor roller. (Nubal Electronics Ltd., 
186 Oatlands Drive, Wey bridge, Sur¬ 
rey, England.) 
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VERSATILE 

• 1 to 19 buttons; 2, 4, 6 or 8 
changeovers (16 by tandem). 

• 4 button spacings; 10 mm., 

15 mm., 17.5 mm. and 20 mm. 
pitch. 

• 4 basic functions; push-push, 
interlatching, momentary, 
push-pull. 

• 20 button styles plus illuminated 
(1 or 2 lamps). 


LOW COST 

Through design and automation 
at its best. 

MINIATURISED 

i.e. 5 buttons fit within 2" x 1" using 
10 mm. pitch. 

WIRING 

Standard wiring techniques or 
wave soldering on PC Boards (or 
combination of both). 


QUALITY 

Silver laminate contacts,self-wiping. 
Low contact resistance — low 
capacitance. 

Sealed contacts impervious to 
solder flux or dust. 

After 50,000 operations, a 
replacement contact shaft with new 
contacts can be quickly front 
inserted. 

RATINGS 

AC Modules 2 AMP @ 250 volts. 
Standard DC Modules 
1 AMP @ 28 volt DC, 

0.45 AMP @ 115 volt AC. 


Ilillilllllllllllllllllllllllillllll^ 


McMurdo brings to Australia ... 

EUROPE’S GREATEST MODULAR SWITCHES 

for professional and entertainment electronics, 

NOW LOCALLY ASSEMBLED TO YOUR EXACT REQUIREMENTS 

ex stock, no delays. 


Send for details and simple 
quotation /order chart and find 
out how you can revolutionize 
your designs with push button or 
piano key switches. 


■WB M'MURDO (AUSTRALIA) PTY. LTD. 

I T L—^ Head Office end Factnrv: 


Head Office and Factory: 

17-21 Carinish Road, Clayton, Victoria. 3168. Tel. 544 3033 
N.S.W. 242 Blaxland Road, Ryde. 2112. Tel. 807 1944 
S.A. 346-348 Carrington Street, Adelaide. 5000. Tel. 23 1535 
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True binocular head-up display 


A true binocular 
head-up display 
manufactured by 
Elliott Flight 
Automation Ltd . 
in the U.K . 



The system provides two identical cathode ray tubes on to a wide, shallow 
groups of symbols (giving information reflector close to the pilot’s eyes. (See 
on height, speed, altitude and course) ‘’Electronics Australia,” June, 1970, 
and projects them from two parallel page 37.) 


Copperclad cable 

A new type of cable for domestic 
wiring use has been introduced in the 
U.K. by British Insulated Callender’s 
Cables Ltd. Its main feature is the 
cable conductor which is of copper 
bonded to an aluminium core. Because 
it is cheaper and less subject to the 
wide price fluctuation of copper, it 
helps both to reduce and stabilise hous¬ 
ing costs. Although looking much like 
ordinary wiring cable, and needing no 
special tools or fittings, the new cable 
is lighter and easier to handle than 
copper cable. To prove its reliability, 
BICC carried out an extensive series of 
tests which showed that the new cable 
compares favourably with copper in 
every respect. (British Insulated Callen¬ 
der’s Cables Ltd., 21 Bloomsbury 
Street. London WC1, England.) 

Asian telecom's network 

A plan of operations for feasibility 
studies for the Asian tele¬ 
communications network was signed in 
Bangkok on April 17 by the Govern¬ 
ments of the following 11 countries: 
Afghanistan, Cambodia, India, In¬ 
donesia, Iran, Laos, Malaysia, Nepal, 
Pakistan, Republic of Vietnam, and 
Singapore. Thailand was expected to 
sign within a week of the others. The 
International Telecommunication 
Union will carry out the feasibility 
studies, within the framework of the 
United Nations Development Program, 
to assist the Governments of the region 
in the development of national and 
international telecommunications links. 


Low radioactive discharge 

Westinghouse Electric Corporation, 
U.S.A., has developed a nuclear power 
plant design which eliminates nearly all 
discharge of radioactivity to the envi¬ 
ronment during normal operation. The 
new system enables nuclear power 
plant operators to concentrate and con¬ 
tain radioactivity within the reactor 
system itself for long periods of time. 
Radioactive gases may be contained 
within the system until stored on-site or 


shipped out. The new design com¬ 
pletely eliminates the release of tritium, 
an isotype of hydrogen, from the plant 
during normal operation. Tritium, in 
the form of tritiated water, is confined 
within the system and need be pro¬ 
cessed for off-site disposal only once or 
twice during the approximate 40-year 
lifetime of a nuclear power plant. 


Video tape duplication 

A new low-cost, high-speed process 
for the mass duplication of video tapes 
has been developed by Memorex 
Corporation in the U.S.A. Although no 
details have been supplied, the process 
appears to be a direct contact, print 
through method accompanied by * the 
application of heat. The process is 
made possible by the properties of a 
new chromium dioxide tape which 
Memorex is now producing. Equipment 
in the company’s laboratories simulta¬ 
neously turns out multiple duplicates at 
high speed at an effective production 
rate 10 to 15 times faster than present 
processes. Existing video tape dupli¬ 
cation uses a separate video tape 
recorder and takes one hour to dupli¬ 
cate a one-hour program. The Memo¬ 
rex thermal duplication process re¬ 
quires no electronic circuitry to trans¬ 
fer between the master and the copies. 
(Memorex Coporation, 1180 Shulman 
Avenue, Santa Clara, Calif. 95050, 
U.S.A.) 


Indonesian contract 

The Indonesian postal authorities 
have ordered equipment from Philips, 
Hilversum, Holland, to extend existing 
services. Modem transmitting and 
receiving equipment will be installed to 
maintain HF radio connections between 
Djakarta and Palembang, Medan, and 
Pontianak, and between Makassar and 
Menado. The order includes the train¬ 
ing of Indonesian technicians and the 
installation of the equipment. Philips 
will also assist in expanding the tele¬ 
phone facilities at Medan, Sumatra. 
The existing Philips exchange will be 
given a capacity of 10,000 lines. O 


EMak] HI-FI 

THE 

BEST VALUE 
MONEY 
CAN BUY 

Leak Loudspeaker Systems are 
made in Australia for your 
benefit. 

Leak Loudspeaker Systems re¬ 
present full value for money 
due to savings on Import Du¬ 
ties and Freight Costs normally 
included in the cost of fully 
imported loudspeaker systems. 



SANDWICH MK. 11 SPEAKER SYSTEM 


The Sandwich cones comprise 
stiff aluminium skins for the 
outer surfaces where stresses 
are greatest, bonded to a thick 
core of featherweight, expan¬ 
ded plastic where stresses are 
lowest. Use of this material 
provides immense stiffness and 
rigid piston action over more 
than six octaves and results 
in a remarkably smooth res¬ 
ponse free from violent peaks 
and troughs over a very wide 
frequency range. Available in 
mahogany, teak and walnut, 
this beautifully finished en¬ 
closure is still the only com¬ 
pact speaker system offering 
substantially linear frequency 
response. 

H. J. LEAK (AIJST.) PTY. LTD. 
P. O. BOX 122. BROOKVALE. 
N.S. W. 2100 
PHONE 939-1355 
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HEAD PHONE 
HS-3 


SPEAKER SYSTEM 
KL-880 


The KA-6000 is a power-packed 180-watt 
stereo amplifier that drives life into Hi-Fi 
speakers of lowest possible efficiency. 
Combined with the KL-880 they’re an 
unbeatable stereo team. 

There’s wide power bandwidth of 10Hz 
to 50,000 Hz with low-low IM distortion. 
And the KA-6000 has exclusive low level 
phono inputs for low level output phono 
cartridges of 2 mV, 0.5 mV or 0.05 mV. 
For personal, exclusive enjoyment there’s 


Perfect performance mates-that’s KEN¬ 
WOOD’S KL-880 4-way, 5-speaker system 
and the KA-6000 stereo amplifier. 

Sound as it really is-not as it almost is. 
That’s an extra you get because the KL- 
880 has a 15-inch free-edge woofer, a 
5-inch cone type midrange and horn type 
high midrange squawkers. 

Add two horn type tweeters and KEN¬ 
WOOD provides you with amazing ultra¬ 
angle treble dispersion. 


60 WATT 

SOLID STATE STEREO 

AMPLIFIER 

TK-2SOU 

* 2 sets of stereo speaker 
terminals and front 

panel speaker selector switch 

* Dimensions: 13"(W), 
4.1/8"^), 9-15/16"(D) 


40 WATT 

SOLID STATE STEREO AMPLIFIER 

TK-1SOU 

* 5 pairs of input terminals for MAG, AUX 1, 
AUX 2, TAPE REC and TAPE PLAY. 

* Damping factor: 40 (at 16 ohms), 

. 20 (at 8 ohms) 

* Dimensions: 10-1/4"(W), 4-l/8”(H), 9-3/8"(D) 


120 WATT SOLID STATE w 

STEREO AMPLIFIER KA-4000 

* The wide power bandwidth of 13Hz to 30,000Hz 
with very low IM distortion. 

* Lever type-20 dB muting switch of quick response 
for momentary quiteness during telephone call, etc. 

* Dimensions: 16-5/16"(W), 5-5/32”(H), 1M/32”(H) 
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ISO-WATT SOLID STATE STEREO AMPLIFIER KA-SOOO 


the HS-3 headphone accessory. 

So, put these KENWOOD giants together 
and add true stereo enjoyment to your 
life. 

KENWOOD has a distinguished array of 
models operating with less power, but at 
top quality. 


the sound approach to quality 


trio electronics, live 

6-5. 1-CHOME. SHIBUYA, SHIBUYA-KU, TOKYO. JAPAN 


Sol# Agent In Australia! Jacoby Mitchell & Co. Pty, Ltd.: Head Ofcce: 469-475 Kent Street. Sydney. Tel,: 26 2651. Melbourne: 15 
Abbotaford Street. Tel.: 30 2491. Brisbane: 56 Edward Street. Tel.: 2 6467. Adelaide: 652 South Road. Glandore. Tel.: 53 6117. Perth: 
Jayem Electronics. 252 William Street. Tel.: 28 8102. Tasmania: K. W. McCulloch Pty. Ltd.. 57 George Street. Launceston. Tel.: 25 322. 
Newcastle: Edmunds Molr & Co. Pty. Ltd., 18 Wood Street. Tel.: 61 4991. Distributor In New Zealand: JOHN GILBERT A CO.. Tasman 
Buildings. Ansae Ave.. Auckland, C.l. 


Ask for a catalogue or demonstration by your nearest dealer. 


To: Jacoby Mitchell & Co., Pty., Ltd. e/ 
469-475 Kent St., Sydney. 

Send me information on KENWOOD RECEIVERS, 
AMPLIFIERS, SPEAKERS & name of nearest 
KENWOOD retailer, 


30 WATT 

FET SOLID STATE AM/FM STEREO 
RECEIVER TK-20U 

* F.E.T. (Field Effect Transistor)3-Gang Tuning Con 
denser frontend for superior sensitivity, image re¬ 
jection and cross modulation ratio. 

* Dimensions: 14*1/16”(W), 4-3/4”(H), 1M/4”(D) 


ADDRESS 





























1-WATT HANDSET FOR THE 
144MHz AMATEUR BAND 

Following the description of our 52MHz Handset last month 
we present a modified version for operation in the 144MHz 
band. Constructed on the same printed circuit board, the 
circuit is basically the same as for the lower frequency 
model. This article should be read in conjunction with the 
two earlier issues. 

By Alan Nutt 




Identical in appearance to the 
52MHz version , our Handset 
appears this month adapted for 
local 144MHz operation . The 
aerial may be either telescopic 
whip or solid rod. 


dilator which in this instance functions 
as an oseillator/doubler with an in¬ 
jection frequency of 133.8MHz into the 
mixer stage, TrlO. 

All the RF tiuned circuits are neces¬ 
sarily modified and some adjustment to 
component values has been made to 
optimise performance on this band., 
particularly in regard to input imped¬ 
ance matching in the transmitter PA 
stage and receiver oscillator injection 
level. 

The supply leads in the transmitter 
use smaller value RF chokes, the self¬ 
capacitance of the pie-wound types be¬ 
coming increasingly apparent at the 
higher operating frequencies. These 
chokes, in the collector supply of Trl, 
2 and 3 consist of 4 turns of 28 B &S 
enamel wire on FX1115 ferrite beads. 
All the other chokes marked with an 
asterisk, with the exception of the 
BLY33 collector choke are wound with 
six turns of the same wire on FX1115 
beads. 

The PA collector choke consists of 
15 turns of enamel wire, wound in the 
threads of a 5mm iron-dust core, Neo- 
sid grade 500. 


There are no special construction 
points to be observed other than what 
has already been said in the earlier 
articles. However, a comment on the 
use of telescopic aerials may be rele¬ 
vant at this point. 

While, in fact, we used the same 
telescopic aerial for both versions of 
our transceiver during development, the 
length being suitably adjusted, we did 
have occasion to try a solid length of 
brass rod at one stage, just by way of 
comparison. The results were rather 
startling to say the least! 

A comparative field strength check 
in our laboratory indicated an improve¬ 
ment of some 6dB in favour of the 
brass rod. We assumed, correctly as it 
turned out, that contact resistance in 
the sliding member of the telescopic 
aerial was the culprit. A good wash in 
cleaning solvent cured the problem and 
the performance on subsequent tests 
was identical. Which brings us to the 
point: 

The entrance of dirt, grit and mois¬ 
ture into the body of a telescopic whip 
cannot be prevented easily. The very 


The Handset described last month 
was aimed particularly at the amateur 
who wanted an easily transportable 
transceiver specifically for network 
operation. The frequency selected for 
the prototype was the local AM net 
channel of 53.866MHz. 

On looking at a possible 144MHz ver¬ 
sion the choice of frequency is not so 
easily defined, particularly in the Syd¬ 
ney area where the only net frequency 
in operation at the present time is an 
FM group on 146MHz. There is appar¬ 
ently no well-defined AM net in opera¬ 
tion on this band. 

Accordingly, our choice of frequency 
has been a fairly arbitrary one, endea¬ 
vouring to keep in mind local “gentle¬ 
men’s agreements” and possible repeat¬ 
er or beacon frequencies. A figure of 
144.5MHz has been chosen and, while 
in no way intending to influence 
development one way or the other, it 
may be suggested that this could per¬ 
haps form the basis of an AM network 
on this band, assuming it does not 
clash with already existing local 
arrangements. 

As intimated, the circuitry is basical¬ 
ly very similar to the 52MHz version, 
the only difference in function being 
the (Operation of the receiver HF os- 
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All components 
shown in this dia¬ 
gram are external to 
the printed wiring 
board . They are 
connected by means 
of a McMurdo 16- 
way PC edge con¬ 
nector to facilitate 
removal 
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CHEST OF DRAWERS 

Three types of Gal tan lied Chests measuring 
17Hln z 6ttin z llHin, containing 16 
drawers, each measuriot OH z 3Hin z 2Hln. 


• TYPE C.D.I. With 16 undivided drawers. 

• TYPE C.D.2. With 16 triple compartment 
drawers. 


• TYPE C.D.3. With 8 triple compartment 
drawers, and 8 undivided drawers. 

• TYPE C.D.4. A 17Hin x UHin Gal¬ 
vanised Chest containing 4 full-length daw- 
ers each measuring 15Hin x 6Hln x 2Hln. 


The Chests are finished in blue hammertone 
Moving enamel, are complete with identifica¬ 
tion cards and packed In strong corrugated 
cartons. Provision Is, made for all units to 
He bolted together in tiers. 



COLOUR TELEVISION 


With particular reference 

s. 

to the PAL system by 



Pick up the receiver and dial push num¬ 
ber desired. 

Large $13.50 per pair 
Small $10.12 per pair 


KAITRO SVC 
TV-RADIO 
REMOTE CONTROL 
LISTENER 



This TV-Radio Remote Control Listener is 
a combination of an extension speaker and 
a remote control station to regulate the 

B und of both the TV, Radio, Phono, or 
l-Fi set and the speaker incorporated in 
the Listener Itself. In addition, up to two 
earphones can be attached for listening 
to the sound of the TV, Radio. Phono, or 
Hi-Fi set without disturbing others around 
you. Unwanted commercials can be cully 
cut off by merely turning down the control 
of the TV-Radio Remote Control Listener. A 
modern designed plutic cabinet with easily 
adjustable fingertip controls ideal for use 
in home, olllce and business. Complete with 
earphone, 20ft of lead wire and installation 
instructions. 

Price $8.75 


G. N. PATCHETT 
This book now available 
$ 5.95 



"PIPGRAS" HOLE PUNCHES 


'PIPORAS” Hole Punches art made from 
Alloy Tool Steel, and cut clean and 
accurate holts in sheet metal. They make 
a smooth, perfect hole without reaming or 

SCREW TYPE, ROUND 

Suppli 
Socket 


Supplied with "UNBRAKO” High Tensile 
Socket Screws and Wrenches. Cut holes in 
sheet metal up to 18 gause. 

T»pe Nominal Actual Water ilne Wlol Price 
No. Size Size Size (T.D.) Drill 


32.5 

40.5 

48.5 

56.5 

64.5 

72.5 
76 .S 


Size Mm Sim (T.D, 


Hin 

Hin 

Hin 

Hin 

tin 

IHin 


0.507in 

0.6l8in 

0.742in 

0.884|n 

1.008in 

U33ln 


1 3/16in 1.172in 
IHin 1.258in 
IHin - 



1.382in 

With Heat Treated, High Tensile Steel Hex. 
Head Bolt and Nut. 

Cut holes In sheet metal up to 16 gauge. 

96.5 IHin 1.512in — 9/16ln $ 6.68 

112.5 IHin 1.762in IHin 9/l«in $7.68 

128.5 2In 2.0141n IHin 9/16in 18.33 
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Trade enquiries | 
prices available | 
on application 


Free parking 
at Rhodes 

s = 

★ 

Phone: 

73-0211 Rhodes 
29-4451 City 

| 73-5586 Sal. Morning. | 

Hiiiiiiiiiiiiiimiiiimiimiiiimiiiiiili 

THIS MONTH’S SPECIALS 

Radar 1XR Power Supply $30.60 
Radax 05XR Power Supply $20.40 
Lapel Microphone X67 .. $00.90 
Table Microphone BM3 .. $ 7.50 


8 WATT STEREO AMPLIFIER 
MODEL SA-80S 



SPECIFICATIONS 

Output Power: 8 Watt, 4 Watts per chan¬ 
nel. 

Frequency Response: 60 to 15,000 cps. plus 
or minus 1 db. 

Harmonic Distortion: Less than 3%. 

Hum and Noise: 52 db below rated output. 
Sensitivity: Phone (Crystal) lOOmV 250K 
ohm. 

Tuner lOOmV. 

Tube Complements: 12AX7xl, 30A5x2. 

1S315x1 (Silicon Rectifier). 

Dimensions: 5.11b. 9Hio x 6Hin x 3in. 


BOOK SHELF TYPE 
SPEAKER SYSTEM 
MODEL SMS 



FOUR CHANNEL 
TRANSISTORISED MICROPHONE 
MIXER 



All four inputs accept standard two circuit 
Phone Pluss, while the output Jick accepts 
a standard circuit Phone Pin Plug. 


SPECIFICATIONS t 

• Input Impedance; “Hi” Impedance for 
Crystal Microphone, etc. • Gain: Ap¬ 
proximately 6 db. • Maximum Input Signal: 
1.3 volts. • Maximum Output Signal: 2.5 
volts. • Output for Minimum Distortion: 
2 volts. •Hum: 0. • Battery: 9 volts. 


GENERAL ACCESSORIES 

(A DIVISION OP ELECTRONICS INDUSTRIES) 

116-118 CLARENCE ST., SYDNEY 29-4451 443 CONCORD RD., RHODES 73-0211 

BOTH STORES OPEN SATURDAY MORNING FREE PARKING SPACE AT RHODES FOR CUSTOMERS 
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Time has changed! 

COPAL 

CASLON DIGITAL ELECTRIC CLOCKS 

with clearly visible figures tell you the time—fast! 


The new face of time for this 
electronic age shows in the 
clearly visible figures and 
precise accuracy of these - 
award-winning COPAL 
CASLON electric clocks. 

ON YOUR BUSINESS 
PREMISES, Copal Caslon wall 
or desk models — here Copal 
Caslon 601 Calendar clock 
is especially useful — conveys 
that businesslike look of 
functional efficiency whilst 
giving the quickest, most 
convenient time reminder. 

IN YOUR LIVING ROOM OR 
KITCHEN, a Copal Caslon 
clock adds a smart touch and 
gives instant readability. 

AT THE BEDSIDE, a Copal 
Caslon Model 701 Alarm clock 
unfailingly gets you up with 
alarm buzzer, which goes on 
for 6 seconds then off for 4 
seconds — repeating this up to 
1 Vz hours until you shut it off. 

All Copal Caslon clocks are 
noise free and each model has 
a built-in neon lamp giving 
soft, diffused light so that you 
can see it even in the dark. 

Each model is available in 
12-hour (readings 1.00 to 12.59) 
or 24-hour (readings 0.00 to 
23.59) types. 



Trade enquiries are invited from distributors 

i-------1 

I Please mail details of Copal Caslon digital clocks to:— | 

j Name.. | 

j Business..> I 

| Address Post code \ 

J J. A. Davey Pty. Ltd. 133 Abbottsford Street, North Melbourne, Vic. 3051. | 
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BUY RIGHT . FROM ENCEL 


YOU WILL NEED THESE PARTS: 


TRANSMITTER AND MODULATOR 


3 BF11$. 

1 BLY33. 

1 BC109. 

1 2N3638 or AY6110. 

1 TT80J or AY6108. 

1 TT800 or AY6109. 

1 15 ohm/84 ohm transformer 

(TRS215 or similar). 

1 4-pole, double-throw relay (Varley 
VP4/CBB/21 or similar). 

1 BZY88/C9V1 zener diode. 

4 20pF trimmers (Philips 2222 808 
00006). 

2 40pF trimmers (Philips 2222 808 
91503). 

1 15uH peaking choke. 

7 FX1U5 or FX1242 ferrite beads 
(Mullard). 

1 5mm coil form (Neosid 722/1 
base, can and F29 slug). 

1 miniature co-ax socket (Belling Lee 
L1465/FS/AG/NI). 

1 5th overtone crystal (XI), half- 
carrier frequency (Hy-Q QC25 or 
Pye Q16). 

1 iron dust slug (Neosid grade 500). 


RESISTORS (all kW unless noted) 
1 47 ohm (optional—see text). 

1 56ohm. 

1 82 ohm. 

1 100 ohm. 

2 150 ohm (optional—see text). 

1 470 ohm. 

1 560 ohm. 

1 1,000 ohm kW. 

1 2.2 K. 

1 3.3K kW. 

1 8.2K. 

1 47K. 

1 3.3 M. 

1 5.6M. 

CAPACITORS 
1 4.7pF NPO. 

1 22pF NPO. 

1 33pF NPO. 

1 l,000pF disc ceramic. 

4 .OluF 25V disc. 

6 .047uF 25 V disc. 

1 .luF 25V disc. 

1 .22uF 25V disc. 

1 20uF 6V tantalum. 

2 200uF 18V electrolytics. 


RECEIVER 


2 2N5485. 

2 BF115. 

2 BC109. 

1 BC108. 

1 National operational amplifier type 
LM372 . 

1 BA100 diode. 

1 10.7MHz ceramic filter (Murata 
SFC-10.7MA). 

2 455KHz ceramic filters (Murata 
SFD-455B). 

4 5mm coil formers (Neosid 722/1 , 
base can and F29 slug). 

2 FX1115 or FX1242 ferrite beads 
(Mullard). 

2 15uH peaking chokes. 


1 10.245MHz crystal (X3), Hy-Q 
QC25 or Pye Q16. 


5th overtone crystal (X2), Hy-Q 
QC25 or Pye Q16, f(MHz)-10.7 


RESISTORS (all kW unless noted) 
1 100 ohm. 

1 150 ohm. 

1 
1 
1 
1 
1 
4 

2 
1 


220 ohm. 
470 ohm. 
680 ohm. 
IK kW . 
2.2K. 
3.3K. 
3.3K kW. 
4.7K. 

1 8.2K kW. 
1 22K kW. 
1 47K. 

1 47K kW. 


CAPACITORS 
1 2.2pF NPO. 

1 4.7pF NPO. 

1 6.8 pF NPO. 

2 lOpF NPO. 

1 15 pF NPO. 

1 22pF NPO . 

2 lOOpF 100V styro or disc. 
2 l,000pF disc. 


5 .OluF 25V disc. 

4 .047uF 25V disc. 

3 .luF 25V disc. 

1 luF 35V tantalum. 

3 lOuF 35V tantalum. 

1 20uF 6V tantalum. 

1 125uF 16V electrolytic. 


ACCESSORIES 
1 P/C board, 70/TX-l. 

1 case, chassis, battery panel and 
carrying handle. 

2 P/C boards for battery compart * 
ment. 

3 springs. 

3 battery holder tubes. 

1 IK A taper potentiometer with 
SPST switch. 


1 1 OK C taper potentiometer with 
SPST switch. 


1 miniature SPDT toggle switch. 

1 co-axial socket (SO-239). 

1 co-axial plug (PL-259). 

2 knobs. 

1 handset assembly (Weston Electro¬ 
nics). 


1 3.5mm phone jack, break contact. 

1 miniature co-axial plug. (Belling 
Lee L1465/FP/AG/Nl). 

1 telescopic aerial, 20in minimum 
extended length. 


1 3/8in grommet. 

1 kin grommet. 

1 3-lug tag strip. 

1 16-way P/C edge connector, .15in 
contact spacing (McMurdo). 

1 heat sink suit TO-5 case. 

Hookup wire. 

12in shielded wire. 

16in small diameter coaxial cable, 50 
ohm. 


18 and 20 B & S TCu wire. 

28 B & S enam. wire. 

7 kin brass spacers, tapped kW. 
Screws, nuts, PK screws, solder lugs ; 


in.... 


Switch on, tune in 

DROP IN 
ENCEL 

For sound perfection 


LUSTRE 



TONE ARMS 

Ton© Arms. Tracks at less than I 
gm. Ballrace bearings. Head ac¬ 
cepts all standard i" cartridges. 
Fitted with outrigger type bias ad¬ 
justment .. . t stylus pressure ad¬ 
justed' by counter-balance, finished 
in satin chrome and anodised alu¬ 
minium. Fitted with tone arm lift. 
Hydraulic dampener ensures 
smooth, controlled risk of record 

damage. $24.50 



SAVE YOUR RECORDS ... USE 
THE SA-202 UNIVERSAL LUSTRE 
TONE ARM LIFT! 

This beautifully finished and func¬ 
tional universal tone arm lift will 
fit all tone arms . . . the lowering 
action - is pneumatically dampened 
and extremely smooth. Risk of 
record damage may now be eli¬ 
minated. Including Sales Tax. $8.50 

KOSS 

the famous 
U.S. HEADPHONES 

To say that Koss are the world's 
most wanted headphones is not an 
exaggeration. These are definitely 
the proven finest quality head¬ 
phones you con yuy. Naturally Encel 
have them—the first release in Aus- 


. . $32.50 



ELECTRONICS PTY. LTD. 


Head Office: 

431 Budge Rd., Richmond, Victoria. 3121. Tel 42 376? 

U Wholesalers U Trade-ins accepted 13 Terms 

Australia’s Greatest Hi-Fi Centre 
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TRUSCOTT’S 

AUSTRALIA’S GREATEST 

MAIL ORDER 

TAPE RECORDER & 

HI-FI CENTRE 


STOCKISTS OFF AIL LEADING 
BRANDS OF TAPE RECORDERS 
HI-FI EQUIPMENT, COMPONENT 
PARTS AND ACCESSORIES 



ACOUSTIC SPEAKER 
GRILLE CLOTHS 

Select your speaker grille cloth from the 
largest range In Australia. Over 60 top- 
grade cloths now available to choose from. 
Send now for samples and a very attractive 
T.M.Q. 

SPEAKER ENCLOSURE 
PADDING 

Truscott's are the leading South Australian 
stockists of Innerbond lining and Bonded 
Courtelle filling. Ensure dust-free padding 
for your speaker enclosure. Send for a 
T.MQ. 

TAPE RECORDERS 

Aiwa, Akai, BSR, Inois, Kriesler, National, 
Philips, Revox, Sony, Tandberg, Tesla, 
Thom, Atlas, Uher, etc._ 

AMPLIFIERS 

Akai, Compax, Cosmos, Kenwood, Leak, 
Llnmark, Monarch, Sansul, Sony, eto. 

SAVE YOUR RECORDS... 

USE THE UNIVERSAL 
LUSTRE TONE ARM LIFT 




This beautifully finished and functional 
universal tone arm lift will fit all tone arms, 
the lowering action Is pneumatically 
dampened and extremely smooth—risk of 
record damage may now be eliminated. 

Price (including Sales Tex) $8.50 

HEADPHONE 
JUNCTION BOX 

Elega JB3 Stereo Headphone junction box 
with facilities for 2 sets of headphones. 
You can now add a headset to your 
amplifier even If it Is not fitted with a 
headphone jack. 

$4.50 


Prlee (including Sales Tax) 


NEAT G30 TONE ARM 

The 030, complete with lift-lowering device 
Is a precision built tone arm, outstanding 
In appearance, and simple to mount, and 
use in any Installation. The results obtain¬ 
able are far beyond those usually expected 
from such a moderately priced tone arm. 
As with all NEAT tone arms, the G30 will 
accept all standard i in. mounting cart¬ 
ridges, including Ortofon and S.M.E. head- 
shells without modification. REVIEWS from 
the “Gramophone” and “Electronics Aus¬ 
tralia" are available. 

Price (Including Sales Tax) $24.00 

Other outstanding NEAT tone arms avail¬ 
able Include the G37 Static balance arm, 
and the revolutionary G32 “Gyrostate" 
professional arm. Send now for details and 
reviews. 

SLEEP-LEARNING 

EQUIPMENT 

All requirements for sleep-learning equip¬ 
ment available including Pillow Speakers, 
$4.50. Endless loop tapes, $8.8$, and 
Time Clocks. $25.00. 

Choose your equipment from the following 
selection of top brands—and ask for a 
T.M.Q. • _ 

TURNTABLES 

BSFJ, Dual, Goldring, Lenco, JH, Labcraft, 
PE Thorens, etc. 

NEAT CARTRIDGES 

V70—A top performance high quality 
moving-magnet cartridge that out-performs 
many more expensive cartridges. Input 
sensitivity 5mV, Frequency response 20- 
20,000 Hz. Two models are available with 
replacement type diamond stylus. V70 with 
conical stylus—V70E with elliptical. When 
used with the NEAT G30 tone arm, an 
excellent low cost combination is obtained. 
Reviews from the “Gramophone" and 
“Electronics Australia" are available. 

Price (Including Sales Tax) $11.25 

If elliptical stylus required add $3.75. 

V90—An economical moving-magnet model 
for the budget-conscious buyer. Input sen¬ 
sitivity, 5mV Frequency response 20-19,000 
Hz. Fitted with conical replacement type 
diamond stylus. 

Prlee (Including Sales Tax) $8.50 

Other outstanding NEAT cartridges avail¬ 
able Include the VI5 “Dynamagnet" and 
V80 “Induced” Magnet models, and the 
New V100 “Moving Coil" model complete 
with special transformers. Send now for 
details and reviews. 



STEREO HEADPHONES 

A complete range of top brand HI FI 
Stereo Headphones is available. Price 
(including Seles Tax). 

From only.$7.80 

Models available Include: 

Ashldavox 8T11-8 ohm—20-18,000 

Hz. $19.80 

Elega DR65C—8 ohm—30-15,000 

Hz. $10.98 

Hosiden DH-03S—8 ohms—20- 

18,000 Hz.$8.78 

Elega DR66C—6 ohm—25-17,000 

Hz..$17.80 

Kaltro DH—025—8 ohm—20- 

12,000 Hz.$7.80 

Elega DR75C—1 OK—25-17,000 Hz. $19.80 

HI-FI TRANSCRIPTION 
TURNTABLE COMBINATION 

Consists of the one-and-only J. H. Synchro¬ 
nous Turntable, Neat Q30 tone arm with 
lift-lowering device. Neat V70 Magnetic 
Cartridge, and hand-finished oiled TEAK 
Wooden base with separate plexl-glass 
dust cover. 

Price (Including Sales Tex) $85.00 

If assembly required—add $6.00. 

ACCESSORIES 

Microphones and Stands—Tapes and 
Spools—Splicing Kits—Record Care Acces¬ 
sories—Speaker Enclosure Aooustic Cloth 
and Inner Baffling—Headphones—Pre¬ 
packed Leads—Plugs and Connectors— 
Head Cleaning Kits—Pillow Phones—Bases 
and Covers, and many others. 

COMPONENT PARTS 

Truscott’s are stockists of all General 
Electronic components, Including resistors, 
capacitors, plugs and sockets, solder, 
scope irons and spares, hook-up cables, 
valves, terminals, tag strips, matrix board, 
cambric spaghetti, fuses, chassis, grom¬ 
mets, solder lugs, alligator clips, valve 
sockets, O.l.N. connectors, T.V. connectors. 
Battery savers, and also a large range of 
semi-conductors for all Japanese makes. 

FAST MAIL ORDER 
SERVICE 

When ordering, please give your full 
address printed In BLOCK LETTERS. All 
Truscott equipment is brand new and fully 
guaranteed. Sales tax Is included In all 
quoted prices. All orders are despatched 
promptly. All prices quoted are Nett. 
Postage and freight extra. Note. T.M.Q.— 
Truscott Mall Order Quote. 


TONE ARMS AND CARTRIDGES 

ADC, All Balance, Audio Technica, Decca, Dual Goldring, 
Neat, Ortofon, Shure, SME.' 

SPEAKERS 

Akai, Kenwood, KEF, Leak, MSP, Philips, Rola, Sound- 
master, Soundwood, Sony, Tesla, Wharfedale. 

TUNERS 

Compax, Sansul. 

DICTATION MACHINES 

Agovox, Grundig, Philips. 


QfRUSCOTT ELECTRONICS 

L'jLrfw' AUSTRAUAS GREATEST TARE RECORDERS HI FI CENTRE 

62-64 HINDMARSH SQ.ADELAIDE.5000 Phone: 233024 233278 
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20pF RFC 20pF 

TRIMMER TR2^^ TRIMMER^) 


40 TRIMMERS 


20pF TRIMMERS 


ANTENNA ' 
CONNECTOR 


MODULATION 

TRANSFORMER 


L RFC 
'ZENER 


Use the above diagram in conjunction with the schematic on page 41 
to assemble the components on to the wiring board . The i W re - 
sistors are used where space limitations preclude the use of the larger 
\W types in the receiver section . Observe carefully the polarity of 

all electrolytics . 



The transmitter section of the board is shown above , indicating the 
position of the tank coils for each stage . As indicated earlier , heat 
sinks are not strictly necessary for the modulator transistors which 
operate well below their maximum ratings. The small disc capacitor 
alongside the trimmer in the lower centre of the photo is not used . 


the 52MHz transceiver, only a small 
amount of modification permits the 
receiver to be tuned over a segment of 
the band which makes it more versatile 
than the fixed tuned version. 

The changes are even simpler in this 
unit, involving only the replacement of 
the squelch components with the os¬ 
cillator tuning circuitry. No change is 
required in L10 and, as before, it be¬ 
comes the oscillator tuning inductance. 

We chose to cover the more com¬ 
monly used segment of the band from 
144 to 146MHz although this may eas¬ 
ily be modified by adjustment of the 
slug in L10 which is, in effect, the 
“handset” control. The tuning range, in 
turn, may be adjusted over fairly wide 
limits by altering the value of the pad¬ 
ding resistance in series with the “tun¬ 
ing” potentiometer. 

Although we did not find it neces¬ 
sary, a resistor of IK or so may be 
connected across the oscillator/doubler 
collector coil, L9, in order to broaden 
its response. This circuit is now re¬ 


quired to tune the range 133.3 to 135.3 
MHz, being twice the frequency cov¬ 
ered by the tunable base-emitter circui¬ 
try. On test, our prototype exhibited 
little shift in injection level over the 
range when L9 was peaked about 
134MHz. 

Peak LI at the bottom or low fre¬ 
quency end of the tuning range, L7 in 
the centre and L8 at the top end. 

This 2-metre transceiver has been a 
fairly logical extension of the 6-metre 
design and, while we make no extra¬ 
vagant claims as to its performance, it 
has proved very satisfactory for the 
purpose for which it was developed. 

One final point, which should not 
need stressing but apparently is still a 
trap for even the oldest old-timer, con¬ 
cerns the batteries. If the equipment is 
to be out of action for even a short 
period of time, REMOVE THE BAT¬ 
TERIES. The small effort involved is 
well worth the time and trouble saved 
if the cells should leak over the other 
components! S 


Hi-Fi fir Recording Buyers 


Visit Australia's only 
TECHNOCENTRE 
OF SOUND 



Hear up to 1,000 Systems 

THE 

INCOMPAR¬ 
ABLE 

TEAC A7010 

A long-life Pro¬ 
fessional Deck 
made by the 
world’s largest 
manufacturer of 
Professional 3- 
motor recording 
equipment, $970 


CHOOSE FROM 10 TEAC RECORDERS 

’•We have never tested a recorder at this 
price level that could match the A.1200U,” 
says Stereo Review, $399. 

The professional model A7030 $ives choice 
of 2 or 4-track record, and switched play¬ 
back selection, reversing, remote control. 
Professional quality heads are features of 
TEAC Decks, $970. 


HI-FI CASSETTE DECK BY TEAC 

New low noise tape techniques in compact 
Cttsettes have lifted fidelity capabilities from 
semi-professional units such as the TEAC 
A.20, praised everywhere as the perfect 
addition to hi-fi systems — matches all 
amplifiers, $199. 


THE ULTIMATE AMPLIFIER FROM 
TEAC 

120w RMS, 7 inputs. 

At last an amplifier designed specifically 
for tape deck enthusiasts. The TEAC 
model AS200 integrated amplifier must be 
seen and heard to be believed. It has 
so many exclusive features including con¬ 
denserless output circuitry for ultimate 
performance, $389. 



NOW IN STOCK AGAIN 
NEW PEERLESS SPEAKERS 
KIT SYSTEM 20-2, 40-20,000 cps. 


A sell-out in Australia, Europe and U.S.A. 
since its release. The L825WG bass unit 
has moulded rubber surround of high com¬ 
pliance, MT225HFC, an aluminium voice 
coil tweeter. The 20-2 crossover is factory 
made. All in styrene pack 30 watts 
capacity. Full instructions, $39.41. 

CONSULT THE SOUND EXPERTS 

If you want the newest, most value for 
money, discover what you save by selecting 
one of the proved and guaranteed sound 
systems from the Convoy Technocentre 
from $200 to $2,000. Terms available. 
Expert Hi-Fi service. 

NOW IN STOCK, FULL RANGE OF 
FAMOUS HI-FI INTERNATIONAL BY 
PHILIPS. 

JBL SPEAKER SPECIALISTS 


Convoy 


TECHNOCENTRE OF SOUND, 

449 Kent Street, 

Sydney. 296475. 
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Fairchild is 
bursting at the 
seams 



f PAlROHItB 

•' aubthauia pxv.lto. 





We’ve got tons of them—on the shelf—right now. The 
latest Series 74 i.c’s are manufactured at Fairchild in 
Croydon, Victoria. So you’re sure of immediate delivery. 
Local manufacture means a consistently large stock. 
And engineering backup. Fairchild engineers are 
bursting to give you advice and information. When 
designing in any Series 74 i.c’s .a phone call will 
connect you with a Fairchild engineer and you will 
receive immediate assistance. 

The Fairchild Series 74 range 

There is an initial range of 25 devices. We have a stock 


of 30,000 on our shelves, for immediate delivery. Every 
month, more devices will be added to the range. Just 
watch our range grow! 

And prices? Competitive. 

You can’t afford to go past Fairchild. 

Fairchild is closer to you. 

We’re really bursting at the seams, but, we are doing 
something about it. Currently, construction of plant 
extensions that will double our floor space. 


Fairchild Australia Pty.Ltd. 

World leaders in the technology and 
manufacture of Silicon semiconductor devices. 

All this — only a phone call to Fairchild — at 
Melbourne 723 4131, Sydney 439 7508 
Brisbane 97 8222, Adelaide 37 7723 
Auckland, N.Z., 57 9307 





AUSTRALIA PTY. LTD. 
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AN EXCITING NEW 


PRECISION DIE CAST 


MODEL 2MBC 


Now 


Actual size 


the Australian Market! 

juency Reproducer. - 

' type 2MBC/15 is designed to cover 
the range from 5kHz to 20kHz. Its diecast housing 
completely seals the rear side of the cone 
ensuring that there is no interaction with 
■ Blithe air pressure developed by other 
speakers within the enclosure. 

The cone and voice-coil former are fitted 
as an integral unit, and this, coupled 
with the exponential cone shape, results 
in minimum total mass, high sensitivity and 
freedom from cone break-up and 
spurious responses often found in other 
types of construction. The overall 
response is substantially flat to 20kHz, 
and the inherent low frequency roll-off 
below 5kHz permits the use of a simple 
capacitor as the only crossover network 
required. 

SPECIFICATIONS 

Type 64814/2MBC/1 SHF 

Frequency Response 5-20kHz. 

Voice Coil Impedance:— 

15 ohms: recommended crossover capacitor 2mfds. 

Min. Total Flux:— 16000 lines 
Min. Flux Density:— 12600 Gauss 
Voice Coil Die.:—9/16" 

Mounting Hole Centres:— 3" centres x .20" die. 

Baffle Opening:— 2-1/4" die. 

Overall Depth:—1-1/2" 



47 YORK STREET SYDNEY 2 0233 


MANUFACTURERS SPECIAL PRODUCTS PTY LTD 


ADELAIDE BRISBANE HOBART LAUNCESTON MELBOURNE PERTH SYDNEY 

61 0111 31 0341 3 3836 21804 67 9161 28 3426 633 1277 & 29 7031 
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Extending the Range of a 
Sweep Generator 


This article describes how to use a combination of a TV 
sweep generator and signal generator to perform "sweep 
alignment" of VHF equipment. The procedure for aligning 
the VHF converter featured in April is also described. 

By Anthony Leo, VK2ZHK 


In the April issue we described a two 
metre converter using metal oxide sili* 
con held effect transistors (MOS FETs) 
in a design which gives low noise and 
has excellent cross-modulation charac¬ 
teristics. It also employs a system of 
double conversion, using only one crys- 
tal, to provide good image rejection. 

This converter has a bandwidth of a 
little over 2MHz, providing coverage of 
the lower half of the band, 144 to 
146MHz, or the upper half, 146 to 
148MHz. Alternatively it can be used 
to cover the full 4MHz, but with some 
degradation in sensitivity and signal-to- 
noise ratio. It delivers an output signal 
from 3,5MHz to 7.5MHz. 

With a 2MHz bandwidth, the first 
intermediate frequency (IF) band is 
from 38.625MHz to 40.625MHz, corre¬ 
sponding to 144MHz and 146MHz re- 
spectively. In all, there are nine tuned 
circuits, six at signal frequencies. 

The alignment procedure given in 
the article was fairly simple, using 
either off-air signals or a VHF signal 
generator where possible. While the 
simple alignment procedures given in 
the article were satisfactory for the 
purposes of making the converter 
operational, they did not provide for 
optimum band pass shape. 

In common with other converters 
and receivers designed to provide 
a specific band width, by means of cir¬ 
cuits tuned to differing frequencies 
within the pass band, it is desirable — 
and in some cases essential — to use 
“sweep” techniques for alignment. 
Using a CRO and a sweep generator it 
is possible to display the band pass 
shape of an RF or IF amplifier and 
observe immediately the effect of 
adjusting various tuned circuits. 

Although we have described a num¬ 
ber of sweep generators, mainly for 
alignment of television IF strips, they 
have provided for direct sweep align¬ 
ment only up to approximately 40MHz. 
Examples of these generators are those 
described in the March, 1961 and De¬ 
cember, 1963 issues. 

However, in conjunction with a 
second signal generator it is possible to 
use a sweep generator at considerably 
higher frequencies than those normally 
available. And, while the direct sweep 
alignment of the two metre converter 
at signal frequency is the subject of 
this article, the technique to be 
described is generally applicable to 
sweep alignment of most other VHF 
equipment. 


Higher sweep frequencies can be pro¬ 
duced by heterodyning the output of a 
sweep generator with that of a VHF 
signal generator to produce a sweep 
modulated VHF signal. The actual mix¬ 
ing of the two signals is carried out 
using a balanced ring mixer as shown 
in figure 1. 

The mixer consists of two balanced 
transformers and a ring of diodes con¬ 
nected as shown. A VHF signal is fed 
into the primary of the first trans¬ 
former, while the sweep signal is fed 
into the taps in the primary and 
secondary of the same transformer. 

A VHF sweep signal is derived from 
the secondary of the second balanced 
transformer. Due to the balanced na- 


binations which can be used. In general, 
the sum of the VHF generator frequen¬ 
cy and sweep generator frequency 
should be used to give the desired 
sweep frequency. 

However, harmonics of either gener¬ 
ator can also be used to obtain the re¬ 
quired sweep frequency. Two examples 
of the VHF generator frequencies 
which can be used are 53MHz or 
63 MHz, assuming a sweep generator 
coverage between 38MHz and 42MHz, 
In the first example the second har¬ 
monic of the VHF generator (106MHz) 
is mixed with the sweep frequencies to 
give an output sweep between 144MHz 
and 148MHz. Note that the sweep 
width of the output is 4MHz. 

However, if a VHF generator fre¬ 
quency of 63MHz is used then the 
second harmonic of the sweep fre¬ 
quencies. that is 76MHz to 84MHz, will 
beat with it to produce a sweep 
between 141MHz and 149MHz. Note 
that in using the second harmonic of 
the sweep frequencies, rather than the 
VHF generator, the effective sweep 
width of the output is doubled. When 


4 




The complete mix¬ 
er unit is housed in 
a small cast alu¬ 
minium box meas¬ 
uring approximate¬ 
ly 4iin x 3tin x 2in 
(internal). The lay¬ 
out is not critical 
but complete 
shielding is rec¬ 
ommended. 


k SWEEP IN 


SWEEP OUT 



ture of the mixer the output signal con¬ 
sists of only two frequency products, 
the VHF input signal plus the HF 
sweep signal, and the VHF input minus 
the HF sweep signal. 

We constructed the modulator on a 
piece of “matrix” board which was 
then fitted in a diecast box as shown 
in the accompanying photograph. The 
two balanced transformers, which were 
wound on ferrite balun transformer 
cores, are mounted on the underside of 
the board. Co-axial sockets were used 
for input and output connections. 

At least two readily available balun 
transformer cores are suitable for this 
application; the Ducon type F684 
Q2 material, or the Neosid type 
1050/1/F14. 

When using the modulator to sweep 
align the two metre converter there are 
a number of generator frequency com¬ 


aligning the converter we used this lat¬ 
ter method. 

There are a number of requirements 
which should be satisfied when using 
this method of sweep alignment. Firstly 
the sweep generator should have an 
output level of sufficient magnitude to 
switch the diodes in the ring mixer. 
And, if a heterodyning frequency of 
63MHz is used, the sweep generator 
should have a fairly high output level 
to ensure an adequate second harmonic 
level. 

While the sweep generator should be 
set at a fairly high level, possibly max¬ 
imum output with some generators, the 
actual output from the ring mixer 
should not be of such a level as to 
cause converter overload. To ensure 
that overload does not occur the os¬ 
cilloscope should be set for maximum 
sensitivity or not less than lOmV/cm 
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the specialist course 
you need for 

The graduate of the Computer Technology 
f course is qualified for a number of important 

^0^0 m ■ IVF%F ■ ^(P'B positions. He may begin work in testing equip- 
£ ■ £ ment for proper operation, 

WMM he may be a Field Service Repre- 

pjjl fl Bl 11 It M sentative. He may see to it 

^0Pm ■■ that the proper materials and 

^1^ methods are applied during 

assembly. Or he may eventually go into Research 
Unfa and Development, where new concepts and com- 

^*^^5 ■ ■■ ■ puters are developed to meet tomorrow’s needs. 

A0JLJ^^ BB _ _^*JL Positions such as these offer challenge, excellent 

|X| I B BLAB BBTB B BPWT salaries, and advancement opportunity. Employers 
^■T® ® * are constantly seeking men with technical back- 

grounds who are capable of stepping into super¬ 
visory and even managerial posts. 


apply now: 

This course in Computer Technology, con¬ 
ducted by Control Data Australia Pty. Limited, 
Institute Division, trains men of a technical 
bent for careers in the fast-growing, rewarding 
Computer Industry. 

The course is part-time; 25 hours a week, 5 
days a week for 28 weeks. You will be trained 
in the operation and maintenance of modern 
central processors (computers) and peripheral 
equipment. 

The entire thrust of the course, from basic 
electronics to practical laboratory work is 
aimed at preparing the student in maintenance 
principles and techniques and opens the door 
to work on other computer systems. 


Write for this book today. coiue 

CONTROL DATA AUSTRALIA 
PTY. LIMITED 
INSTITUTE DIVISION 
283 Alfred Street North, 

North Sydney, 2060. 

EAGFP 

Please send immediately, without obligation, a copy 
of your book, “Your Career with Computers". 


Mr. 

Name Mrs-Phone___ 


Miss 

® Address 




Postcode 


mt Occupation _ 

Age ... 
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and the heterodyning generator should 
be set for minimum practicable output. 
The signal generator output level 
should be used to control the size of 
the oscilloscope display rather than al¬ 
tering sweep generator level or oscillo¬ 
scope sensitivity. Overload in various 
stages of the converter can result in an 
erroneous response shape. 


the converter will be the same as de¬ 
tailed in the April issue, we will repeat 
this procedure for the sake of 
continuity. 

Set the slugs of all coils flush with 
the top of the wiring board, with the 
exception of the oscillator coil LI — 
which should have the slug flush with 
the bottom of its former, near the 



Figure L The cir¬ 
cuit of the ring 
mixer . Only a few 
components are re¬ 
quired and the baU 
anced transformers 
are simple to wind . 
Details of the 
transformer cores 
are in the text . 


Figure I 


As with all sweeping, it is necessary 
to demodulate the output signal from 
the converter before applying it to the 
oscilloscope input. A suitable circuit 
is shown in figure 2. This specific de¬ 
modulator circuit is necessary in order 
to simulate the load of a receiver’s in¬ 
put and preserve correct operation of 
the resonant circuit in the output stage 
of the converter. 

When aligning the converter, the 
demodulator circuit may be wired 
between the converter and its output 
socket in the actual converter box. The 
demodulated signal can be then taken 
to the input of the oscilloscope using 
the normal coaxial output lead for the 
converter. 

The equipment which we used to 
align the converter consisted of the 
following; the sweep generator 
described in March, 1961 and an Ad¬ 
vance generator type E2 with a top 
frequency limit of 100MHz. A second 
VHF signal generator. Advance type 
Dl/D, was used for the generation of 
marker pips which were injected 
directly as shown in figure 3. The 
marker generator provided an output 
directly between 144MHz and 146MHz. 

In order to simplify sweep alignment 
the converter should be pre-aligned to 
a specific frequency using the marker 
signal generator and a receiver to 
monitor output. While the alignment of 
the oscillator and multiplier sections of 


secondary winding. Set L2’s tuning 
capacitor to about half mesh and sim¬ 
ilarly set L4’s capacitor to about one 
third mesh. 

Set L3’s capacitor to about one 
eighth mesh and L5*s capacitor to a 
little less. Now connect the converter to 
the supply voltage. 

Using the lowest range of a multi¬ 
meter to monitor the voltage across the 
56 ohm emitter resistor of the AS305, 
adjust the oscillator slug (LI) for a 
peak. Now adjust L2’s tuning capacitor 
for a small peak to about 0.6V, across 
the same resistor. The capacitor should 
be about half mesh. 

Using the three-volt range of the 
multimeter to monitor the voltage 
across the source resistor (560 ohms) of 



Figure 2. The demodulator . Al¬ 
though similar to most such 
circuits, this one has been de¬ 
signed to provide a correct load 
for the converter . 



Figure 3 

Figure 3. A block diagram of the complete sweep alignment set-up. 



Every month 

45,000,000 


ELN/t 


Electrolytic Capacitors are 
wired into quality equipment 
throughout the world ... proof 
that ELNA capacitors are fully 
accepted and wanted by manu¬ 
facturers everywhere. 

NEW! 1970 CATALOGUE A N »" Iabla 


SOANAR 

ELECTRONICS 

PTY LTD 

A&R — Soanar Group Company 


VIC.: 30-32 Lexton Rd, Box Hill. 39 7323 
NSW: 82 Carlton Cres. Summer Hill. 

798 6999. 

QID: R. A. Venn Pry ltd. Valley. 51 5421. 
SA: Scott Thompson Pty Ltd, Adelaide. 

23 2261. 

WAt Everett Agency Pty Ltd, West Leeder- 
ville. 8 4137. 

Sola Australian Agents 
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Now available! 

“Off-the-Shelf\.. in Australia 


Keyswitch Relays Ltd., the largest manufacturer and supplier of plug-in miniature and sub-miniature 
relays in the U.K., announce Thorn M.l. Australia as sole Australian Distributor of the complete Keyswitch 
range. Versatile Keyswitch Relays are manufactured to meet the international Standards of all approved 
organisations and are now selling in Australia at competitive prices. 


KEYSWITCH 


RELAYS 



KMK Relays 

Contact Rating: Up to 10A 
or 440V ac/250V dc, de¬ 
pendent on contact mat¬ 
erial. 

Coil Range: ac and dc 
coils up to 230V ac and 
200V dc. 

Contact Range: One, two 
or three changeover con¬ 
tacts. 

Life: In excess of 5 million 
operations. 



Component Unit 
Boards 

Keyswitch plug-in single 
and double component 
board units, for low cost, 
easy chassis fabrication. 
Use as a common module 
in a multitude of electri¬ 
cal and electronic appli¬ 
cations. 



KMKP Relays 

Contact Rating: Up to 7.5A 
or 440V ac/250V dc, de¬ 
pendent on contact mat¬ 
erial. 

Coil Range: ac and dc 
coils up to 230V ac and 
200V dc. 

Contact Range: Two or 
three changeover con¬ 
tacts, 

Life: In excess of 5 mil¬ 
lion operations. 



SMP Relays 
Contact Rating: Standard 
1 AMP. Heavy Duty 5 
AMP. 

Coil Range: Up to 120V 
dc. 

Contact Range: Two or 
four changeover contacts 
or six make or break con¬ 
tacts. 

Life: In excess of 100 
million operations. 



KMK Solenoids 

For use in coin lock-out 
or general solenoid appli¬ 
cations. Consists of a 
continually rated coil, a 
metal frame, armature 
and retaining spring. 3 
types of armature exten¬ 
sion arms. 

Coil Range: Up to 230V 
ac/200V dc. 



ternational Relays 

Type KP: Plug-in relay. 
Type CP: Enclosed relay 
with printed circuit termi¬ 
nations. 

Type CTA: Enclosed relay 
with solder or push-on 
terminations. 

Contact Ratings: Up to 
10A or 440V ac/250V dc, 
dependent on contact 
material. 

Coil Range: Up to 380V 
ac/220V dc. 



Miniature Lever Keys 

Up to 16 changeovers each 
key. Exceptionally long 
life, in excess of 750,000 
operations per switching 
movement. Many types, 
including lock, non-lock 
single and double throw. 
Contact Rating: Up to 1A. 



3000 Type Relay 

Used In a multitude of 
industrial, electrical and 
electronic applications. 
Supplied in over one mil¬ 
lion coll and contact com¬ 
binations. Up to 36 con¬ 
tact springs rated from 
300 mA to 30A or up to 
750V ac/dc. 

Coil Range: Up to 440V 
ac/300V dc. 


Thorn M.l. Australia Pty. Ltd. I 

196 Silverwater Road, Lidcombe, N.S.W. 2141. Telephone: 648-0451. thorn 
BRANCHES: Melbourne, Brisbane, Adelaide, Newcastle. Distributors in all States. 
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the second mixer, wind the slug of 
L8 into the coil until the voltage dips 
to a minimum. Using the same meter 
range to monitor the voltage across the 
source resistor (560 ohms) of the first 
mixer, re-adjust L2*s tuning capacitor 
for a dip to minimum voltage. Now re¬ 
adjust the oscillator slug for a voltage 
peak across the 56 ohm resistor. 

The rest of the pre-alignment proce¬ 
dure consists of adjusting the various 
signal tuned circuits to peak at 
145MHz. This can be done using the 
VHF generator and a receiver. Adjust 
the capacitors tuning L3, L4 and L5 
for maximum output, also adjust the 
slugs of L6 and L7 for a peak ait 
145MHz. 

Having pre-aligned the converter, it 
should be set up for sweep alignment 
as shown in figure 3. A signal generator 
set at 63 MHz (or 5 3MHz) is connected 
to the ring modulator and adjusted for 
an output level of about five millivolts. 
The sweep generator also connected to 


the modulator should be set for max¬ 
imum output, with deviation and fine 
tuning adjusted for an appropriate 
amount of sweep between 36MHz and 
42MHz. The timebase output from the 
sweep generator is connected to the 



Figur# 4 


FREQUENCY (MH*) 


Figure 4 . The bandpass ach¬ 
ieved on the original converter . 



The ring mixer is assembled on a piece of matrix board, this being 
supported on spacers in the metal box. The network of four diodes 
is visible in the centre . 



The underside of the matrix board showing the two balanced trans¬ 
formers wound on ferrite balun transformer cores. 


horizontal amplifier of the oscilloscope 
in the usual way. 

The output from the modulator 
should be terminated across an 82 ohm 
resistor as shown. Marker pips can be 
injected across the terminating resistor 
via a IK resistor. A marker generator 
output level of about ten millivolts 
should be adequate for reasonable size 
marker pips. However, it is wise to use 
lowest practicable level from both the 
marker and signal generators. 

Output from the converter is then 
fed to the oscilloscope via the demo¬ 
dulator circuit shown in figure 2. The 
band shape of the converter after pre- 
alignment will peak sharply at 145MHz 
with a slight bump at about 143.75. 

Using a plastic tool, wind the slug of 
L6 out of the coil and observe that a 
second peak will develop toward the 
high frequency end of the bandshape 
display. This peak should be set to 
146MHz. Next, adjust the 20pF capaci¬ 
tor tuning L4 for an increase in capaci¬ 
ty which will result in a third peak 
developing at about 144.5MHz. The 
overall symmetry of the bandshape and 
the depth of the troughs may be opti¬ 
mised by adjusting the slug in L7. 
Lastly, any tilt of the top of the res¬ 
ponse may be corrected by slight 
adjustments in the filter coil L8. 

The other tuned circuits in the con¬ 
verter can be adjusted slightly for opti¬ 
mum response shape. However, when 
adjusting the tuned circuits it should be 
done in a systematic and careful way. 
The haphazard adjustment of slugs and 
capacitors should not be resorted to as 
this will invariably lead to trouble and 
frustration. It may be helpful to write 
down the tuning effects of various 
adjustments. 

If, when sweep aligning, a point is 
reached where the alignment seems 
hopeless it is often a good idea to start 
from scratch by re-peaking all circuits 
to the same frequency. In the case of 
the converter, readjust all tuned cir¬ 
cuits to 145MHz. It may be necessary 
to make several attempts at the align¬ 
ment in order to practise and gain the 
“feel” of things. 

The desired bandshape is shown in 
figure 4. Note that the lower comer of 
the bandshape is at approximately 
143.75MHz due to the resonance of the 
RPC and 3.9pF capacitor at the con¬ 
verter’s output. The upper corner 
occurs at 146MHz and is determined 
by the adjustment of L6. A small peak 
will occur a little below 145MHz as a 
result of the adjustment of L7 and the 
capacitor tuning L4. 


HOBIPAK 


P.O. Box 224. Carlton South. S0S3. 
Roalatoro—Carbon Film. 

- Mti* •*>£* i% 10% 

7c 


Pull vfango Cl 2 Valuos. 

10 ohm—-IQ M 
' 22 


i. Watt io ohm—-22 M oa. 7c 6c 

1 watt 10 ohm—22 M oa Sc 7e 

w.« 1»« -• 

AA ,00 

8t=88S$ 


TAA 100 M .V **■ 

" -fnVV , ■ “ 

Tantalum Capacitor* 

0.1-100 uF 
66 mfd if 


. 38c oa. 

5 vw, (can typo) . . 60c oa. 

Circuit-board Hardware „ _ 

Wire ond tag* (S111A /10) 27 for Sic 
Kyolot* 0.125ln dia.. 0.125in lonp. 

Ft?: St 


Pina PC044/312 

Po»t and packing. 10c par ordor. 
fond S.A.K. for electronic* catalogue. 


ELECTRONICS Australia, July, 1970 


55 




























Sony replaced FT in this 
4-band transistor radio 


with the new Murata 
ceramic filter SFD-455B. 


BFB-455A-J L SFD-455B 


Throughout the world electronic design engineers have 
begun to realise the many benefits offered by Murata 
Ceramic Filters. These include high gain, low spurious 
response, negligible ageing characteristics (0.4% over 
10 years) and, since no alignment is necessary, consider¬ 
able cost saving in production. 

Sony engineers have taken advantage of these benefits 
and have incorporated two Murata Ceramic Filters 


SFD-455B and BFB-455A in the quality model TR-1000 
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Fundamentals of 

SOLID STATE 



Chapter 14 


by Jamieson Rowe 


The PNPN thyristor structure — its behaviour — internal 
regeneration — current vs. gain, and the choice of silicon 
— methods of triggering — breakover, and the Shockley 
diode — gate triggering and the SCR — light triggering 
and the LA SCR — related devices — bidirectional thyris¬ 
tors — device ratings — dv/dt and di/dt — applications. 


The semiconductor devices which 
we have examined in the preceding 
chapters are all based on crystalline 
structures having either one, or at most 
two P-N junctions. We may now turn 
to consider a further important group 
of devices, based on a slightly more 
complex structure in which there are 
three main P-N junctions: the group of 
devices known as thyristors. 

There are quite a large number of 
devices grouped under the designation 
‘‘thyristors/* and superficially some of 
these devices may seem very different. 
Despite this, virtually all thyristor de¬ 
vices are based upon a common funda¬ 
mental three-junction structure, fabri¬ 
cated from silicon material. In its basic 
form, this structure has the PNPN con¬ 
figuration shown in figure 14.1(a). 

Probably the most important charac¬ 
teristic of this structure is that it pos¬ 
sesses the ability to operate in two 
stable conduction states. In one of 
these states, called the “off** or block¬ 
ing state, it passes only saturation and 
leakage current, behaving in a very 
similar fashion to a reverse biased P-N 
junction. Conversely in the second 
state, called the “on** or conducting 
state, it is capable of passing very 
heavy current, its behaviour in this case 
being very similar to that of a forward- 
biased P-N junction. 

Besides being able to operate in 
these two states, the PNPN structure is 
capable of switching extremely rapidly 
from the blocking state to the con¬ 
ducting state. This makes it very suit¬ 
able for use as a power switching ele¬ 
ment, and also makes the structure a 
solid state equivalent of the older gas- 
filled thyratron switching tube. It was 
recognition of this equivalence which 
provided the rationale behind the term 
“thyristor.” 

As will be explained shortly, there 
are a variety of methods whereby the 
basic thyristor PNPN structure may be 
triggered into switching from the block¬ 
ing to the conducting state. And al¬ 
though most thyristor devices are 
capable of being triggered by more 
than one of these possible methods, the 
majority of device types are designed 
to permit efficient and reliable trigger¬ 
ing by one particular method. Hence it 
is broadly true that the wide variety of 
thyristor devices differ from one 
another mainly in terms of the provi¬ 
sion made for triggering. 

The basic operation of the PNPN 
thyristor structure may be understood 


by reference to figure 14.1. As shown 
in (a), the structure is normally con¬ 
nected so that the P-type end is con¬ 
nected to the positive polarity of the 
supply, becoming the device “anode,” 
while the N-type end is connected to 
the negative supply polarity and be¬ 
comes the “cathode.” The load is con¬ 
nected in series with the device and the 
supply, usually in the anode lead. 

It may be seen that this connection 
has the result that the outer P-N junc¬ 
tions, marked “1” and “3”, are poten¬ 
tially forward-biased, but the centre 
junction “2” is reverse-biased. Hence 
because this reverse-biased central junc¬ 
tion is in series with the other two, one 
would expect the device as a whole to 
behave in a very similar fashion to a 
reverse-biased diode. And this is pre¬ 
cisely the way the structure does 
behave if the supply voltage Vf is slow¬ 
ly increased from zero to a moderate 


PNPN thyristor structure are capable 
of interacting in such a way that the 
mechanisms of injection, diffusion and 
collection can produce current amplifi¬ 
cation. However, the presence of the 
additional P-N junction and the con¬ 
figuration of the resulting PNPN struc¬ 
ture both have the additional effect 
that this amplification action is not 
only increased, but is also effectively 
formed into a continuous internal posi¬ 
tive feedback loop. 

This may be readily understood if 
the PNPN structure is visualised as 
effectively consisting of a PNP-NPN 
bipolar transistor combination, sharing 
a common collector-base junction such 
that the base region of each device is 
the collector region of the other. That 
this analysis is a valid one may be seen 
from figure 14.1(b), where the two 
“hidden transistors” within the PNPN 
structure have been separated. 

As may be seen, the “PNP” transis¬ 
tor is effectively formed from the three 
upper regions of the PNPN structure, 
involving junctions 1 and 2, while the 
“NPN” transistor is effectively formed 
from the three lower regions and in¬ 
volves junctions 2 and 3. Junction 2 
thus forms the collector-base junction 
of both devices. 
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level. Only saturation and leakage cur¬ 
rents flow, the magnitude of these 
being very small due to the silicon ma¬ 
terial involved. Fairly obviously, this 
corresponds to the “blocking** con¬ 
duction state of the PNPN structure. 

The conditions present within the 
structure in the alternative “on** state 
are perhaps less obvious. However, they 
may be visualised fairly readily by 
examining the mechanisms involved 
when the structure is triggered into 
switching from blocking into heavy 
conduction. Although a variety of 
possible methods exist whereby this 
switching may be triggered, as noted 
earlier, there are actually only two 
basic switching mechanisms involved. 

One of these mechanisms involves an 
internal regeneration or positive feed¬ 
back loop present in the PNPN thyris¬ 
tor structure. 

Like the two junctions of a bipolar 
transistor, the tnree junctions of the 


A brief examination of the diagram 
should reveal that, because of the 
PNPN configuration, the “input** cur¬ 
rent of each of the two constituent 
transistors is formed by the “output’* 
current of the other. Thus the collector 
current of the PNP device forms the 
base current of the NPN device, while 
the collector current of the latter in 
turn forms the base current of the for¬ 
mer. This is demonstrated in the sche¬ 
matic diagram of figure 14.1(c). 

From this it may be seen that the 
two transistors are effectively con¬ 
nected in a regenerative and potentially 
unstable feedback loop. Any current 
passed by one will tend to be amplified 
by the other, then passed back to the 
first to be amplified again, and so on, 
the device current tending to rise rapid¬ 
ly and without obvious limit. 

One might thus expect that imme¬ 
diately following the application of 
supply voltage to the PNPN structure, 
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it would regeneratively amplify its own 
saturation and leakage currents in this 
fashion, and rapidly draw the maxi* 
mum current possible from the supply. 

To understand why such spontaneous 
amplification of saturation and leakage 
currents does not occur, it is necessary 
to consider the second basic mechan¬ 
ism involved in thyristor operation. 
This mechanism is associated not with 
the PNPN configuration of the device 
structure, but rather with the deliberate 
use of silicon as the semiconductor ma¬ 
terial rather than any other. 

It may be recalled from chapter 11 
that the current gain of a silicon bipolar 
transistor falls away at low current 
levels, primarily due to the effect of 
carrier recombination at so-called “re¬ 
combination centres’* in the emitter de¬ 
pletion layer. Thus like any other 
silicon bipolar transistors, the transistors 
constituting the PNPN thyristor struc¬ 
ture tend to exhibit lower and lower 
amplification at reducing current levels. 

As explained in chapter 11, the fall 
in current gain of normal silicon bipo¬ 
lar transistors at low current levels 
tends to be rather an embarrassment, as 
it limits the effective input resistance 
and gain of the device in typical am¬ 
plifier applications. And, for this rea¬ 
son, silicon transistor manufacturers 
have directed considerable effort toward 
reducing the effect with these devices. 

However with thyristor devices the 
effect is actually exploited, because it 
provides a means whereby the PNPN 
structure is able to remain stably in the 
low-current blocking state until inten¬ 
tionally triggered. By maintaining the 
gain of both the internal transistors of 
the PNPN structure below unity at the 
current level corresponding to the satu¬ 
ration and leakage currents, it thus pre¬ 
vents regeneration and current increase. 

This should explain why thyristor 
devices are made almost exclusively 
from silicon semiconductor material. 
With other materials, such as germa¬ 
nium, not only is the fall-off in gain at 
low current levels somewhat less rapid 
than with silicon, but at the same time 
the saturation and leakage current 
levels tend to be somewhat higher at 
normal operating temperatures. Both 
these differences tend to make it very 
much harder to prevent a PNPN struc¬ 
ture from spontaneously regenerating, 
so that thyristor devices made from 
these materials tend to be impractical. 

It is the very low gain of the internal 
transistors at the low saturation and 
leakage current levels, then, which pre¬ 
vents the silicon PNPN structure of a 
thyristor device from regenerating, and 
allows it to remain stably in the block¬ 
ing state. How then, the reader may 
well be asking, is the device triggered 
into regenerating and switching into its 
high conduction state? 

This is achieved quite simply, by 
causing a brief intentional increase in 
the current passing through any one 
or more of the three device junctions. 
Provided that this increase is sufficient 
to raise the product of the current 
gains of the two internal transistors 
above unity, regeneration will ther 
occur and the device will consequently 
drive itself rapidly into the heavy con¬ 
duction state. Once this regeneration 
process begins, the initial cause of the 
triggering current increase may be 
removed without effect, because the 
regeneration process is self-maintaining 
once having been initiated. 

In switching itself to the conduction 


state, the PNPN structure draws a ra¬ 
pidly increasing current, while at the 
same time its voltage drop falls sharply. 
In a typical switching circuit such as 
that of figure 14.1(a), this process 
ceases only when the current reaches f 
value where the two internal transistors 
of the thyristor enter saturation. When 
this occurs the regenerative action 
again ceases, because it may be re¬ 
membered that saturation of a bipolai 
transistor involves a rapid drop in cur¬ 
rent gain. 

Having entered the heavy conduction 
state, a thyristor thus remains stably in 


named to commemorate its prediction 
from theory by physicist William 
Shockley. The first actual device wa? 
developed in mid-1956 by researchers 
Moll, Tannenbaum, Ooldey and Holon- 
yak of Bell Laboratories. Other names 
sometimes used for the Shockley diode 
are U PNPN diode,” “four-layer diode,” 
and “breakover diode.” 

As may be seen from figure 14.2 (a) 
where a simple diagram of a Shockley 
diode is shown together with its air 
ternative schematic symbols, this device 
is basically identical with the elemen¬ 
tary PNPN device shown in figure 



(«) PNPN OR ' SHOCKLEY" DIODE 



(b) "NORMAL" SILICON CONTROLLED 
RECTIFIER (SCR) 



(c) "COMPLEMENTARY" SCR 

(ALSO "PROGRAMMABLE UNIJUNCTION") 


(d) 


A A 



K K 

SILICON CONTROL SWITCH (SCS) 



(•) LIGHT ACTIVATED SCR OR "LASCR" 

Figur# 14.2 


(f) SILICON UNILATERAL SWITCH (SUS) 


this state. Its voltage drop is basically 
that of the two internal transistors in 
saturation, being typically between 
0.7V and 2.5V. The current level flow¬ 
ing through the device from anode to 
cathode (conventional current flow) is 
thus limited almost entirely by the sup¬ 
ply voltage Vf and the load resistance 
of the load. 

As the switching of a thyristor maj 
be triggered by temporarily increasing 
the current through any one or more of 
the three device junctions, this makes it 
possible to trigger the device in a num¬ 
ber of ways. As noted earlier, it is the 
consequent variety of possible trigger¬ 
ing methods which has in fact resulted 
in the wide number of different thyris¬ 
tor devices in present use. 

One possible way of triggering a de¬ 
vice is simply to increase the effective 
anode-cathode voltage applied to the 
device, either steadily or with a short 
pulse superimposed upon the supply. 
By raising the anode-cathode voltage to 
the point where leakage current itself 
reaches the level required to raise the 
internal gain product above unity, re¬ 
generation is initiated as before. 

Although this method of triggering 
may be used with almost all thyristor 
devices, it is virtually the only trigger¬ 
ing method possible with one particular 
device. This is the Shockley diode, so 


14.1. It is thus the simplest of the 
thyristor device “family.” 

The characteristic of a typical Shock- 
ley diode is shown in figure 14.3 (a). It 
may be seen that upon application of 
forward voltage Vf the device remains 
initially in the low current blocking 
state. However if Vf is increased to the 
"breakover voltage” Vbo of the device, 
regeneration occurs and the device re- 
pidly drops back through the unstable 
negative resistance switching region to 
reach the high current conduction (sa¬ 
turation) region. 

The device will remain in the high 
current region unless, or until its cur¬ 
rent is forced by the external circuit 
conditions to drop below a certain 
“holding current,” shown on the dia¬ 
gram as Ih. While in the high current 
region the device characteristic closely 
approximates that of a normal for¬ 
ward-biased P-N diode. When reverse- 
biased the device also behaves in a 
manner which closely approximates 
a P-N diode with reverse bias, the cur¬ 
rent remaining very low until one or 
both of the reverse-biased “outer” Junc¬ 
tions enters avalanche breakdown. 

A second possible way of triggering 
the basic PNPN structure of a thyristor 
is by injecting additional current car¬ 
riers into either of the semiconductor 
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regions adjacent to the central P-N 
junction. This has the effect of supply¬ 
ing base current to one or other of the 
two internal transistors, resulting as be¬ 
fore in the rise in device current levels 
necessary for the gain to rise and in¬ 
itiate regeneration. 

Thyristor devices designed especially 
to be triggered in this way are provided 
with a third electrode connected to one 
or other erf the two central semi¬ 
conductor regions, to permit convenient 
injection of carriers. This electrode is 
generally referred to as a “gate,” being 
alternatively designated a cathode gate 
when associated with the central P-type 
region, or an anode gate when associa¬ 
ted with the central N-type region. 

This type of device has become 
known as a Silicon Controlled Rectifier, 
or “SCR,” although controlled rectifica¬ 
tion of AC forms only one of its many 
applications. The first SCR device was 
developed in 1957 by Gordon Hall, a 


application of forward bias between 
this electrode and the anode. 

As one might perhaps expect, it is 
possible to construct a thyristor device 
having both an “anode gate” and a 
“cathode gate” — in other words, a de¬ 
vice with gate electrodes connected to 
both the internal N-type and P-type re¬ 
gions of the PNPN structure. Such de¬ 
vices are made, being given the name 
Silicon Controlled Switch or “SCS.” 

Although generally only capable of 
operating at relatively modest power 
levels, SCS devices find many appli¬ 
cations because of the flexibility 
offered by the two gate electrodes. The 
schematic symbols used for SCS de¬ 
vices are shown in figure 14.2(d), while 
the characteristic is very similar to that 
of the SCR shown in figure 14.3(b). 

It may be noted that in the foregoing 
discussion of SCR and SCS devices, no 
mention has been made of any mecha¬ 
nism whereby the gate electrode(s) may 
be used to switch a device “off.” The 


device triggered by long-wavelength 
heat energy, a significant number of 
applications have been found for a de¬ 
vice capable of being triggered by 
infra-red and visible radiation. Device 
manufacturers have accordingly been 
motivated to produce devices capable 
of being triggered by this type of radi¬ 
ation. 

Generally such devices employ the 
basic PNPN thyristor configuration but 
with a modified, “flat” geometry 
designed to allow improved penetration 
of the semiconductor die by the trig¬ 
gering radiation. The case or package 
in which the device is encapsulated is 
provided with a “window” covered with 
mica, glass or a suitably transparent 
plastic material. 

While it would be feasible to pro¬ 
duce a diode device of this type, most 
light-triggered thyristors are in fact 
provided with at least one normal gate 
electrode. This is provided to allow 
electrical control of the radiation sensi- 




semiconductor device engineer working 
at the General Electric rectifier plant 
in Clyde, N.Y. 

Because it has been found easier to 
fabricate high power SCR devices in 
the configuration designed for triggering 
from a cathode gate electrode, as shown 
in figure 14.2 (b), this configuration has 
become known as the “normal” SCR 
configuration. Accordingly the alterna¬ 
tive type of device having an anode 
gate has become known as a “com¬ 
plementary” SCR, as shown in 14.2 (c). 

Low power devices having the same 
basic configuration as that of figure 
14.2 (c) are also called programmable 
uni junctions. This term is used because 
they may be arranged quite easily, in a 
suitable circuit configuration, to per¬ 
form the functions of an adjustable- 
parameter unijunction. Actually low 
power SCRs of both the “normal” and 
“complementary” configurations may 
be used in this fashion. 

The characteristic of a typical SCR 
device is shown in figure 14.3(b). As 
may be seen, for the zero gate current 
case (lg=0) it is basically identical 
with the characteristic of the Shockley 
diode shown in (a). However, in this 
case the switching or breakover voltage 
may be reduced from the value Vbo, 
by the injection of gate current. 
Increasing values of gate current Igl, 
Ig2, Ig3 and Ig4 thus result in the re¬ 
duction of breakover voltage to values 
Vbl, Vb2, Vb3 and Vb4 respectively. 

In passing it should perhaps be noted 
that to trigger the PNPN structure by 
means of a cathode gate, a forward 
bias is applied between this electrode 
and the cathode, whereas triggering by 
means of an anode gate is achieved by 


reason for this is that with most SCR 
and SCS devices the gate electrode(s) is 
functionally almost identical with the 
grid electrode of a gas-filled thyratron 
valve, being capable of initiating device 
turn-on, but incapable of producing 
turn-off once the device is conducting. 
Thus in normal use they are turned off 
by arranging for the anode-cathode 
voltage to drop below the value which 
produces the “holding current” Ih 
shown in figure 14.3(b). 

By the adoption of special device 
geometries, by careful control of dop¬ 
ing levels and by considerably reducing 
the current densities reached within the 
devices, manufacturers have in fact 
been able to produce thyristor devices 
capable of being turned off by a large 
reverse bias applied to a gate electrode. 
These have usually been called Gate 
Turnoff Switches (GTO) or Gate Con¬ 
trolled Switches (GCS). However, de¬ 
vices of this type have not become 
widely used, mainly because their func¬ 
tion can generally be duplicated more 
economically using a silicon bipolar 
switching transistor. 

A third available method of trigger¬ 
ing the PNPN structure of a thyristor 
is to increase the excitation energy of 
the crystal lattice, by the application of 
additional light or heat. This has the 
effect of increasing the generation of 
“intrinsic” electron-hole carrier pairs, 
and thus results in an increase in the 
device saturation currents. Naturally 
this mechanism is again capable of in¬ 
itiating device turn-on, providing the 
current levels are increased to the level 
required for regeneration to take place. 

Although relatively few applications 
would appear to exist for a thyristor 


tivity of the device. Thus practical 
light-triggered thyristors are either of 
the Light-Activated SCR (LASCR) 
variety, having a single cate electrode 
as illustrated in figure 14.2(e), or of the 
Light-Activated SCS (LA SCS) variety 
with two gate electrodes. 

In addition to the thyristor devices 
which are designed to be triggered by 
one of the three basic methods just 
described, there have appeared a num¬ 
ber of devices designed to be triggered 
in more complex ways. One such de¬ 
vice is the Silicon Unilateral Switch or 
SUS, whose basic structure and sche¬ 
matic symbol are illustrated in figure 
14.2(f). 

As may be seen, this device is basi¬ 
cally a complementary SCR with an in¬ 
built breakdown or “zener” diode junc¬ 
tion connected between anode gate and 
cathode. The idea behind this is that 
the PNPN structure is triggered into 
conduction only when the voltage 
applied to the device exceeds that nec¬ 
essary to produce breakdown in the 
auxiliary junction. As the breakdown 
voltage of this junction can be quite 
accurately controlled, and made as low 
as 6-10V, the SUS can thus be used as 
a close-tolerance low voltage equivalent 
of the Shockley diode. 

It may be noted that all of the thy¬ 
ristor devices described in the fore¬ 
going are unidirectional — i.e., their 
thyristor action applies for only one 
polarity of the applied anode-cathode 
voltage. This means that if such de¬ 
vices are to be used in applications 
where thyristor action is required for 
both supply polarities, as in AC cir¬ 
cuits, it is generally necessary to use 
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2N3702 

1.01 

AS313 

0.81 

AZ069 

0.51 

OC20 


638 

2N394A 

2.13 

2N3703 

0.96 

ASY73 

2.12 

BA100 

0.44 

OC22 


3.03 

2N404 

1.50 

2N3704 

1.77 

ASY76 

2.10 

BA 102 

1.46 

OC23 


3.80 

2N404-A 

1.74 

2N3705 

1.73 

ASY77 

1.83 

BA114 

039 

OC24 


3.45 

2N406 

1.01 

2N3706 

1.65 

ASY80 

1.68 

BA122 

0*53 

OC44N 


1.11 

2N417 

1.77 

2N3707 

1.14 

ASZ15 

2.81 

BC107 

0.83 

OC45N 


1.11 

2N441 

3.08 

2N3731 

3.17 

ASZ16 

3.03 

BC108 

0.76 

OC74 


0.96 

2N443 

3.51 

2N3819 

1.77 

ASZ17 

2.60 

BC109 

0.91 

2-OC74N 

1.92 

2N4J6A 

4.20 

2N3826 

1.68 

ASZ18 

2.91 

BC147 

0.76 

OC75N 


1.49 

2N458A 

6.12 

2N3827 

1.74 

ASZ20 

0.98 

BC148 

0.68 

oci4o 


1.95 

2N489B 

14.76 

2N4036 

2.01 

ASZ21 

2.16 

BC149 

0.79 

OC141 


2.60 

2N591 

1.05 

2N4121 

1.04 

AT316 

0.68 

BC157 

0.89 

OC201 


3.78 

2N649 

2.12 

2N4250 

1.17 

AT318 

0.68 

BC158 

0.76 

OC202 


3.68 

2N657 

4.79 

2N4354 

1.28 

AT319 

0.69 

BC159 

0.89 

OC915 


231 

2N696 

1.13 

2N4355 

1.65 

AT321 

0.69 

BC177 

0.91 

SD55 


0.63 

2N697 

1.17 

2N4356 

1.65 

AT322 

0.63 

BC178 

0.84 

SE1001 


1.13 

2N706A 

1.08 

2N4360 

1.58 

AT323 

0.68 

BC179 

0.92 

SE10G2 


130 

2N929 

1.50 

2SB474 

3.30 

AT324 

0.68 

BC186 

0.79 

SE1010 


130 

2N930 

1.80 

3N140 

2.55 

AT325 

0.83 

BCY10 

2.59 

SE2001 


0.98 

2N1038 

3.92 

3N141 

2.34 

AT331 

1.02 

BCY11 

334 

SE2002 


1.20 

2N1046 

17.94 

AB1101 

1.20 

AT337 

0.75 

BCY12 

3.14 

SE3030 (AY8112) 

6.75 

2N1073B 

11.60 

AB1102 

0.87 

AT338 

1.50 

BCY39 

5.19 

SE3031 

(AY8112) 

6.7 5 

2N1100 

7.23 

AB1136 

0.54 

AT341 

039 

BCY71 

2.05 

SE3032 

(AY8113) 

6.75 

2N1132 

2.25 

AC 107 

2.28 

AT350 

1.14 

BCZ10 

1.95 

SE3033 

(AY8114) 

4.72 

2N1302 

1.01 

AC125 

0.96 

AT355 

0.98 

BCZ11 

231 

SE3035 (AY8114) 

4.72 

2N1303 

1.01 

AC126 

0.96 

AT356 

0.75 

BCZ12 

2.16 

SE4001 


1.05 

2N13Q4 

1.13 

AC 127 

1.16 

ATI 138 

2.66 

BDY20 

3.51 

SE4002 


1.13 

2N1305 

1.13 

AC127/128 

2.21 

AT1138A 

3.84 

BDY38 

2.59 

SE4010 


130 

2N1306 

1.32 

AC 127/132 

2.16 

AX1101 

1.53 

BF113 

87c 

SE5001 


2.10 

2N1307 

1.32 

AC128 

1.05 

AX1103 

1.70 

BF145 

64c 

SE5002 


2.10 

2N1308 

1.64 

2AC128 

2.10 

AX1104 

1.86 

BF167 

1.08 

SE5003 


2.48 

2N1309 

1.64 

AC132 

1.05 

AXU07 

1.37 

BF173 

1.15 

SE5020 


4.05 

2N1540 

4.08 

AC 172 

1.20 

AX1108 

1.86 

BF177 

1.63 

SE5023 


3.15 

2N1546 

5.96 

AC187 

$ 

1.16 

AX1127 

1.50 

BF178 

1.80 

SE5025 


135 

2N1563 

2N1639 

5.45 

1.02 

AC187/188 

AC 188 

AX1130 

AX1131 

1.50 

1.70 

BF179 

BF180 

2.04 

1.80 

SE6Q01 

SE6002 


0.75 

0.90 

2N1671-A 

5.16 

2AC188 

231 

AX1132 

1.50 

BF184 

0.72 

SE7001 


4.05 

2N1671-B 

5.73 

ADI 39 

2.52 

AX1142 

1.20 

BF185 

0.72 

SE7002 


3.60 

2N1908 

24.47 

2-AD139 

5.04 

AX1143 

1.58 

BF194 

0.67 

SE7010 


4.05 

2N2101 

2.55 

AD149 

2.45 

AX1144 

1.44 

BF200 

L32 

SE7020 


5.40 

2N2147 

2.24 

2-AD149 

4.89 

AX1166 

137 

BFY51 

5.19 

SE8001 


4.05 

2N2148 

1.68 

AD161/162 

4.32 

AX1284 

1.41 

BSX19 

2.16 

SE8002 


4.50 

2N2188 

2.79 

AD4004 

0.63 

AX1285 

1.28 

BSY11 

8.43 

ST2 


1.47 

2N2189 

3.57 

AF114N 

1.08 

AX1298 

137 

BY126/200 

0.48 

T1C31 


434 

2N2270 

2.64 

AF115N 

1.08 

AX1304 

1.44 

BY126/400 

0.56 

T1C44 


1.68 

2N2613 

1.83 

AF116N 

0.93 

AX1305 

1.49 

BY126/500 

0.63 

T1C45 


1.92 

2N2646 

2.19 

AF117N 

0.93 

AY1101 

0.68 

BY127/800 

0.78 

TIC46 


2.03 

2N2996 

2N3005 

3.15 

5.32 

AF118 

AF185 

232 

2.40 

AY1102 

AY1103 

1.04 

135 

BZX70 Series 

BZY88 C3V3 to Cll 

1.95 

033 

T1C47 


237 

2N3053 

2.48 

AF186 

436 

AY1104 

135 

BZY88 C12 to C30 

0.98 

T1S37 


236 

2N3054 

2.63 

AN1101 

0.60 

AY110S 

1.65 

BZY94 (Obsolete) 
BZY9J Series 

0.98 

T1S43 


2.36 

2N3055 

2.63 

AN1102 

0.68 

AY1110 

1.50 

2.16 

T1S68 

Pair 

17.40 

2N3525 

3.17 

AN1103 

0.60 

AY1112 

0.69 

BZY96 Series 

2.16 

TIS88 


2.63 

2N3563 

0.90 

AN1104 

0.60 

AY1113 

0.69 

BZZ14 to 29 

237 

40250 


1.78 

2N3564 

1.08 

AN1105 

0160 

AY1114 

0.60 

C106Y1 

2.10 

40360 


2.48 

2N3565 

0.86 

AN2001 

0.45 

AY1115 

0.60 

D13-T1 

1.95 

40361 


2.49 

2N3566 

1.01 

AN2004 

0.60 

AY1116 

0.68 

MB05 

138 

40362 


2.69 

2N3367 

1.08 

AN7102 

0.90 

AY1117 

0.68 

MB1 

2.03 

40406 


130 

2N3568 

1.08 

AN7105 

0.68 

AY1U9 

0.60 

MB3 

2.65 

40407 


131 

2N3569 

1.23 

AS43 

0.65 

AY1120 

0.98 

MB6 

3.39 

40408 


236 

2N3638 

2N3638-A 

0.90 

1.13 

AS 147 

AS148 

0.66 

0.63 

AY1121 

AY6108 

0.98 

1.65 

MJE2955 

4.55 

40409 


139 

2N3641 

1.13 

AS149 

0.68 

AY6109 

1.65 

MJE3055 

3.06 

40410 


1.65 

2N3642 

1.26 

AS208 

1.25 

AY8108 (AY8103) 3.75 

OA5 

0.65 

40411 
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either two devices in inverse parallel, 
or a single device in conjunction with- 
some type of rectifier circuit. 

Happily such circuit complication 
may be obviated in at least some AC 
applications, because there exists a fur¬ 
ther group of thyristor devices which 
are in fact capable of bidirectional 
operation. Three of these devices are in 
common use, one being a bidirectional 
diode device, another a bidirectional 
triode, and the third a symmetrical ver¬ 
sion of the SUS device. All three may 
be regarded as developments from the 
basic PNPN structure of figure 14.1. 

The bidirectional diode thyristor 
consists of a modified PNPN structure 
which behaves as if it consisted of two 
Shockley diodes connected in inverse 
parallel. Thus for either polarity of 
applied voltage it behaves as a reverse- 
biased junction until its breakover volt¬ 
age Vbo is reached, whereupon it re¬ 
generates and conducts as before. 

The first device of this type was 
developed by the Hunt Electronics 
Corporation of Dallas, Texas, in the 
early 1960s. Currently a device of this 
type is marketed by the STC-ITT 
organisation under the name “Sidac. 1 ” 
The basic structure of a typical device 
is shown in figure 14.4(a), together with 
the alternative schematic symbols, 
while the characteristic is represented 
by the heavy curve in 14.4(c). 

The bidirectional triode thyristor or 
Triac device is similar to the diode de¬ 
vice, but represents a further modi¬ 
fication of the basic PNPN structure to 
allow triggering in both directions by 
means of a single gate electrode. Its 
behaviour is thus very similar to that 
of two SCR devices connected in in¬ 
verse parallel. 

The Triac was developed by General 
Electric in 1964. As may be seen from 
figure 14.4(b), its internal configuration 
is relatively complex. Because of this it 
tends to be rather difficult to produce. 

The single gate electrode of the 
Triac controls its breakover for both 
polarities of the applied voltage. The 
control action is very similar to that of 
an SCR gate, with increasing gate cur¬ 
rent levels corresponding to reduced 
breakover voltages. This is illustrated 
by the dashed curve segments on the 
characteristic of figure 14.4(c). 

The third type of bidirectional thy¬ 
ristor device in current use is the Sili¬ 
con Bilateral Switch (SBS). This is 
again a General Electric development, 
being essentially an inverse parallel 
combination of two SUS devices of the 
type shown in figure 14.2<f). Hence by 
analogy with the relationship between 
the SUS and the Shockley diode, the 
SBS forms a close-tolerance low volt¬ 
age equivalent of the bidirectional 
diode thyristor. 

Although brief, the foregoing survey 
includes practically all of the thyristor 
devices in significant use at the time of 
writing this chapter. However, mention 
should perhaps be made in passing of a 
further device which — although not 
strictly a thyristor at all — is often 
included for convenience in the thyris¬ 
tor device “family.” 

This device is the Diac, which is a 
bidirectional breakover or trigger diode 
frequently used for triggering the 
Triac. Developed by General Electric, 
the Diac behaves in a rather similar 
fashion to the bidirectional diode thy¬ 
ristor; it switches into conduction when 
an applied voltage of either polarity 


exceeds about 30V. However the device 
is not a thyristor, being in reality a 
three-layer PNP structure rather like a 
symmetrical bipolar transistor without 
a base electrode. Its operation involves 
a relatively straightforward mechanism 
of amplified avalanche breakdown. 

Like the basic performance para¬ 
meters and ratings of the other semi¬ 
conductor devices examined in previous 
chapters, those of thyristor devices are 
to a large extent controllable by mani¬ 
pulation of doping levels and device 
geometry. Thus it is possible to fabric¬ 
ate thyristors having breakover voltages 
falling over a very wide range, from as 
low as a few volts for some SUS and 
SBS devices to as high as 10,000V for 
specialised high-power SCR devices. 

Current and power ratings are sim- 


has significant depletion capacitance. 

In effect, this capacitance provides 
yet another mechanism whereby a thy¬ 
ristor may be triggered. Like any other 
capacitance, it tends to draw a reactive 
current proportional to the rate of 
change of applied voltage. Hence if the 
supply voltage is applied to the thyris¬ 
tor sufficiently rapidly, this reactive 
current will reach a value sufficient to 
initiate regeneration. 

In a few thyristor devices, the rate 
effect is actually used as a means of 
triggering; an example is the “Sidac” 
bidirectional diode, which is usually 
triggered by a fast-risetime pulse super¬ 
imposed on the AC supply. However, in 
most cases thyristors are intended to be 
triggered by one of the methods dis¬ 
cussed earlier, and thus precautions 



(a) BIDIRECTIONAL DIODE 
THYRISTOR (•’SIDAC") 



(b) BIDIRECTIONAL TRIODE 
THYRISTOR ("TRIAC") 



ilarly controllable over a very wide 
range. Some very low power SCS and 
programmable unijunction devices 
are rated for operation at current levels 
in the order of a few tens of milliamps, 
while heavy-duty SCR devices intended 
for such applications as electric trac¬ 
tion control circuitry may have current 
ratings as high as 1,600 amps. 

Apart from voltage and current rat¬ 
ings, however, there are two further 
ratings which play an important part in 
determining the suitability of a thyris¬ 
tor device for a given application. 
These ratings are rather unique to thy¬ 
ristor devices, both being concerned 
with the rates of change of voltage and 
current. 

One of the ratings defines a max¬ 
imum rate of change of the supply 
voltage applied to a thyristor device. 
This is known as the dv/dt rating. 

The reason for the dv/dt rating is 
that any thyristor can be triggered into 
conduction from the forward blocking 
state, at a supply voltage far below its 
breakover voltage Vbo, if that supply 
voltage is applied sufficiently rapidly. 
This is the so-called rate effect, which 
is due to the fact that in the forward 
blocking state the reverse biased 
central junction of the PNPN structure 


must be taken to ensure that spurious 
additional triggering does not occur 
due to rate effect. 

From this it may be evident that the 
dv/dt rating of a thyristor is equally 
important whether rate effect triggering 
is to be avoided, or to be exploited* If 
rate effect triggering must be avoided, 
then the dv/dt rating indicates the 
maximum allowable rate of change of 
applied voltage. Conversely if the de¬ 
vice is to be triggered by this means, 
then the dv/dt rating represents the 
rate of change which must be ade¬ 
quately exceeded by the intended trig¬ 
ger pulse for reliable triggering. 

The dv/dt rating of thyristor devices 
may be controlled by manipulation of 
the doping levels and geometry, and 
hence practical devices have dv/dt rat¬ 
ings which vary over a wide range to 
suit the intended applications. 

The second of the unique thyristor 
device ratings defines the maximum 
allowable rate at which the current 
drawn by the device may be permitted 
to increase when the device is triggered 
from the blocking state into con¬ 
duction. This is known as the inrush 
current rate, or di/dt rating. 

The reason for the di/dt rating is 
that no practical thyristor device is 
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power game: 


A game anyone can play for more profit, 
more customer satisfaction. 





\VSREA? 


SILVER 

is the Eveready low- 
priced battery for light use 
in torches and transistor 
radios used only 
occasionally. 


RED 

is the Eveready medium-priced 
battery for frequent use in 
nearly all battery operated 
appliances. 


GOLD 

is the new Eveready Alkaline 
Energiser that outlasts all 
other batteries where really 
heavy-duty, continuous use is 
required in high-drain 
appliances like portable record 
players, tape recorders, 
battery-operated movie 
cameras etc., with double the 
shelf-life of ordinary batteries. 
With Eveready batteries, you 
give your customer his 
money’s worth. 


Because he only pays for the 
power he needs. 
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(a) RELAXATION OSCILLATOR USING 
SHOCKLEY DIODE OR SUS DEVICE 


LOAD 



(c) REMOTE SWITCHING RELAY 
Figure 14.5 (LATCHING) USING LASCR 


capable of switching from the blocking 
to the fully conducting state in¬ 
stantaneously. A finite time is required 
for the new charge conditions appro¬ 
priate to the fully conducting state to 
distribute over the device junctions. 

When anode-cathode current initially 
begins to flow, it is localised in a rela¬ 
tively small area of the junctions. In 
the case of a device triggered by means 
of a cathode or anode gate, the current 
is initially localised in the area of the 
junctions adjacent to the gate contact, 
because of the bulk resistance of the 
various semiconductor regions. A short 
“spreading” time is required before the 
current distributes itself evenly over the 
full area of the device junctions. 

Because of the initial current local¬ 
isation, the maximum current which 
may be safely withstood by a thyristor 
device immediately after triggering 
tends to be only a fraction of its full 
rated current capacity. Only as the cur¬ 
rent distributes over the full area of the 
device junctions does the current level, 
corresponding to the threshold of over¬ 
heating and damage, rise sufficiently to 
allow the device to accept its full rated 
current. 

To prevent the device from being 
damaged, then, it is necessary to 
arrange that the circuitry associated 
with the thyristor limits the rate of 
increase or “inrush” of conduction cur¬ 
rent so that this does not exceed the 
rate at which the device junctions “turn 
on.” And this is the significance of the 
di/dt rating specified by the thyristor 
device manufacturer. 

Typical “standard” thyristor devices 
have di/dt ratings falling between 
about 30 and 200 amps/microsecond. 
However, high power SCR devices with 
di/dt ratings as high as 600 
amps/microsecond have recently been 
developed by National Electronics Inc., 
of Illinois. These devices employ a 
special “regenerative gate” triggering 
mechanism, whereby the initial local¬ 
isation of current in the device is itself 
arranged to promote current dis¬ 
tribution and rapid turn-on. 

In the remaining short space avail¬ 



(b) PHASE-CONTROLLED FULL WAVE 
RECTIFIER USING SCR DEVICES 


LOAD 



(d) PHASE-CONTROLLED AC CIRCUIT 
FOR LAMP DIMMING. ETC. 


able in this discussion of thyristor de¬ 
vices, a brief survey will be given of 
some of the more common applications 
of the devices. 

Because of its characteristic, the 
Shockley diode makes an almost ideal 
voltage-sensitive switching element. So 
too does the SUS device, which pro¬ 
vides essentially the same character¬ 
istics at somewhat lower voltage levels. 
Both devices thus find use in many 
types of switching and pulse circuitry. 

A common application is in simple 
R-C relaxation oscillator circuits, used 
for sawtooth wave and pulse gener¬ 
ation. A simple circuit of this type is 
shown for illustration in figure 14.5(a), 
where it may be seen that the thyristor 
element performs a function identical 
with that of the unijunction of figure 
7.9, or the familiar neon lamp. 

Probably one of the most common 
applications of SCR devices is in con¬ 
trolled rectifier circuits, for which their 
gate-triggered facility makes them very 
well suited. In this respect the SCR 
forms a worthy successor to earlier dis¬ 
charge devices such as the hydrogen 
thyratron and the ignitron. 

The diagram of figure 14.5 (b) illus¬ 
trates a full-wave controlled rectifier 
circuit using two SCR devices (SCRl, 
SCR2). The conduction of the SCRs is 
controlled in this type of circuit by 
adjustment of the phase of the trigger¬ 
ing pulses fed to the device gates. 
Hence by retarding the triggering 
pulses to a point relatively late in each 
half-cycle, the SCRs are arranged to 
conduct for only a small portion of the 


full half-cycle, and the DC load cur¬ 
rent is relatively small. Conversely, by 
advancing the triggering pulses to a 
point early in each half-cycle, the SCRs 
are allowed to conduct for a greater 
proportion of the time, and accordingly 
the DC load current is increased. 

In the circuit shown the phase-con¬ 
trol is achieved by deriving the SCR 
triggering pulses from a relaxation os¬ 
cillator employing a unijunction tran¬ 
sistor (UJT). The supply for the os¬ 
cillator is derived from the AC supply 
across the transformer secondary, being 
full-wave rectified by diodes Dl and 
D2, and clipped to a suitable level by 
zener diode Z. 

Because there is no filtering in the 
oscillator supply, its operation is 
synchronised with the AC supply. 
Hence at the beginning of each supply 
half-cycle, capacitor C begins to charge 
up to the firing point of the unijunc¬ 
tion. By varying resistor R, the time 
taken to reach the unijunction firing 
point may be adjusted between a point 
very early in the half-cycle and a point 
very late. Hence R becomes the control 
which determines SCR triggering phase 
and average DC load current. 

A simple but very useful application 
of light-triggered devices such as the 
LASCR is in remote switching relay 
applications, as illustrated in figure 
14.5(c). Here the combination of a 
lamp and the LASCR essentially 
behaves in the same manner as a con¬ 
ventional electro-magnetic relay, offer¬ 
ing complete isolation between control 
and load circuits. In addition the com¬ 
bination offers considerably improved 
reliability, increased operating speed 
and freedom from contact bounce. 

If a DC supply is used in the load 
circuit, as shown, the relay is self-latch¬ 
ing because the LASCR remains in the 
conduction state even if the lamp is 
subsequently extinguished after being 
lit. However if a non-latching relay is 
required, this can be achieved simply 
by employing an AC or unfiltered rec¬ 
tifier supply in place of the DC load 
supply. 

Bidirectional devices such as the 
Triac, Sidac and SBS are very attrac¬ 
tive for AC power control applications, 
their characteristics allowing consid¬ 
erable circuit simplification compared 
with other devices. This is well illus¬ 
trated by the circuit of figure 14.5(d). 

As may be seen, the use of a Triac 
device together with an SBS or Diac 
for triggering allows the circuit to be re¬ 
duced to a bare assembly of four com¬ 
ponents. Together with the two semi¬ 
conductors there is only the charging 
capacitor C and the variable resistor R 
used to vary the triggering phase. This 
provides a complete low-cost lamp dim¬ 
ming circuit which, in domestic appli¬ 
cations, may be fitted if necessary into 
the wall cavity formerly occupied by 
the conventional flush switch. 
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O.K.SoSTC 
have lots of SCRs 
and diodes 

Now tell me something 
specific about them. 



Here's the gen: 

STC have large stocks of NEC diodes and SCR’s 
ready for immediate delivery. And here’s what you 
want to know about our most popular devices. 

Call or fill in the coupon for further details. 

Call or Telex (collect) your order to STC 
Components Division. 

Phone Sydney 602-1477,602-1533, 602-1439; 
Melbourne 480-1255; Brisbane 47-4311; 
Adelaide 51 -3731; Perth 21 -6461. 

Or Telex Sydney 20328. 
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SC Rs 


MAXIMUM RATINGS 


30 Amp RMS 


STANDARD ITEM 

Symbol 

2SF 

32A 

2SF 

34A 

2SF 

36A 

2SF 

38A 

2SF 

210A 

2SF 

211A 

2SF 

727 

2SF 

728 

2SF 

729 

Unit 

HIGHSPEED ITEM 


z 

2SF 762 
2SF 762A 

2SF 763 
2SF 763A 

2SF 764 
2SF 764A 

2SF 765 
2SF 765A 

2SF 766 
2SF 766A 

z 

— 

— 

— 

*Non Rep. P.R.V. 

^Rsurga 

150 

300 

400 

500 

600 

720 

1000 

1200 

1500 

V 

*Rep. P.R.V. 

V RM 

100 

200 

300 

400 

500 

600 

800 

1000 

1200 

V 

*Rep. P.F.V. 

VfOM 

100 

200 

300 

400 

500 

600 

800 

1000 

1200 

V 

Avg. Rect. Current 

lo 

10 (T a = 50°C FN12 H. Sink 

A 

19 (T c * 45°C), 30 Ar.m.s. 

SCRS MAXIMUM RATINGS 17 Amp F 

IMS 

STANDARD ITEM 

Symbol 

2SF 

22 

2SF 

24 

2SF 

26 

2SF 

28 

2SF 

205 

2SF 

206 

2SF 

717 

2SF 

718 

2SF 

719 

Unit 

HIGHSPEED ITEM 


— 

2SF 752 
2SF 752A 

2SF 753 
2SF 753A 

2SF 754 
2SF 754A 

2SF 755 
2SF 755A 

2SF 756 
2SF 756A 

— 


, 

— 

*Non Rep. P.R.V. 

^Rjurge 

150 

300 

400 

500 

600 

720 

1000 

1200 

1500 

V 

*Non Rep. P.R.V. 

Vrm 

100 

200 

300 

400 

500 

600 

800 

1000 

1200 

V 

*Rep. P.F.V. 

V FO m 

100 

200 

300 

400 

500 

600 

800 

1000 

1200 

V 



Avg. Rect. Current 


5.0 (T a * 50°C FN12 Heat Sink 


11 (T c * 25°C) 17 Ar.m.s. 


SCRs 


MAXIMUM RATINGS 


10 Amp RMS 


Item 

Symbol 

2SF 660 

2SF 661 

2SF 662 

2SF 664 

Unit 

*Non Rep. P.R.V. 

V R surq« 

75 

150 

300 

600 

V 

Rep. Pk-Fwd. Blocking Voltage 

VfOM 

50 

100 

200 

400 

V 

Repetitive P.R.V. 

Vrm 

50 

100 

200 

400 

V 

Avg. Rectified Current 

io 

3 ' 5 , ( n T « ~ “ ^ FN11 H - Sink - 

10 Ar.m.s. 

t -*7-------- 

A 



*GATE CIRCUIT OPEN. 
U J T S PLANAR TYPE 


MAXIMUM RATINGS TRIACS 


MAXIMUM RATINGS 


ITEM 

Symbol 

2SH16A 

2SH17A 

2SH18 

2SH19 

Unit 

Power Dissipation 

P 

200 

300 

mW 

Emitter Rev. Voltage 

V B2 E 

30 

30 

V 

Interbase Voltage 

V bb 

25 

30 

V 

Peak Emitter Current 

I EM 

1 

1 

A 

Emitter Current 

u 

50 

50 

mA 

Junction Temp. 

Ti 

+ 150 

+ 150 

°C 

Storage Temp. 

Tjtg 

- 40 ~ + 150 

- 40~ + 150 

°C 


ITEM 

Symbol 

AC06DR 

AC10DR 

UNIT 

Peak Block Voltage 

Vblm 

400 

400 

V 

Conduction RMS 
Current 

Irms 

6 

10 

A 

Surge Current 

1 iurgt 

50 

70 

A 

Peak Gate Power 

P SM 

5.0 

W 

Junct. Temp. 

T. 

+ 100 

°C 


2SH18 

2SH19 


2SH16A 

2SH17A 



FOR FULL DETAIL & FREE REPLACEMENT 
GUIDE PLEASE FILL IN COUPON 


ITT 


Please send me information on 


Name. 

Company.. 
Address. 


.:..Postcode. 

Components Division 

Standard Telephones & Cables Fty. Limited 
Moorebank Avenue, Liverpool, N.S.W. 2170 
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SMALL, MINIATURE, SUB-MINIATURE. SHOWN ACTUAL SIZE 


world famous 


lampholders 
now made 
locally 


to make light of lampholder problems with 
the world's best quality and immediate 
availability straight off the shelf 


E. S. RUBIN a CO. 
PTY. L TD. 


73 Whiting Street, Artarmon, N.S.W.2064. 
Telephone: 439 2333. Telex: 21175 • 6 Kemp 
Street, Woodville, South Australia 5011. 
Telephone: 45 3579. Telex: 82529 

• 138 Berkeley Street, Carlton, Victoria 3053. 
Telephone: 34 6469. Telex: 30948 

• Queensland—Telephone: 74 097 • Western 
Australia—Telephone: 21 7861. 
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RF PERFORMANCE OF 
ELECTROPLATED CONDUCTORS 


The following article, a condensation of a paper by A. M. 
Fowler, M.I.R.E.E., originally published in the May, 1970, 
issue of the Proc. I.R.E.E. Aust., contains some interesting 
observations on the plating techniques currently employed 
in the electronics industry. Several of our cherished notions 
regarding the advantages to be gained by silver plating RF 
coils, for example, are shown to have no basis in fact. 


Silver is frequently specified as an 
electroplated finish for conductors 
carrying RF currents for two reasons: 

(i) Pure silver is usually thought to 
be the best conductor, having a relative 
conductivity of 105 per cent I.A.C.S. 
(The International Annealed Copper 
Standard. An annealed copper wire, 
density 8.89 g/cm 3 , one metre long, 
weighing 1 gram and having a resis¬ 
tance of 0.15328 ohms, has a con¬ 
ductivity of 100 per cent I.A.C.S. at 20 
deg. C.) 

(ii) The tarnish film which forms on 
the surface of silver is often thought to 
have a low contact resistance. 

The first statement is not strictly true 
in that samples of specially purified 
copper have recorded conductivity 
values up to 106.2 per cent. The second 
statement, likewise is incorrect. The sil¬ 
ver deposit is readily attacked by sul¬ 
phides in the atmosphere, resulting in a 
thirty or forty-fold increase in contact 
resistance and severe discolouration 
after only a few hours of exposure. 

Unfortunately, it is almost impos¬ 
sible to produce an electroplated silver 
finish which has as high a conductivity 
as pure silver. At best the conductivity 
of the deposit will be about the same 
as pure copper and it is often much 


less. This effect is not confined to silver 
and the conductivity of most elec¬ 
troplated metals is less than that of the 
pure wrought metal. 

Two of the most interesting points to 
come out of the investigation are: 

(i) A thin plating of either very high 
conductivity or of very low con¬ 
ductivity over copper wifi have negli¬ 
gible effects on the overall RF resis¬ 
tance and 

(ii) A plating having about half the 
conductivity of the copper base will 
cause the greatest increase in the over¬ 
all resistance. 

Further investigation has shown that 
the conductivity of much of the com¬ 
mercial silver plating is about half that 
of pure copper and is therefore unsui¬ 
table for use in radio frequency appli¬ 
cations. 

Commercial plating processes are 
mostly aimed at producing a fully 
bright deposit which will require no 
subsequent buffing. To this end most 
plating solutions contain proprietary 
brightening or grain-refining agents. 
These are either organic or metallic 
compounds which are absorbed by 
and/or co-deposited with the metal. 
The result is a very significant change 
in the physical properties of the elec¬ 


troplated finish and, in particular, a re¬ 
duction in the electrical conductivity. 

This decrease in conductivity is well 
documented in plating literature but 
does not appear to be well known 
among electronic engineers. This is sur¬ 
prising because of the number of 
papers published in recent years 
describing the increased losses caused 
by silver plaiting. In turn, the signifi¬ 
cance of the lower conductivity has 
been missed by the electroplaters. A 
typical comment from an electroplating 
text book states, “However, the higher 
electrical resistance is rarely of any sig¬ 
nificance in practice.” 

Skin effect, the crowding of the cur¬ 
rent in a conductor to the outer 
surface, makes the AC resistance of a 
conductor higher than its DC resis¬ 
tance. In a solid, homogenous con¬ 
ductor carrying AC, the current density 
decreases more or less exponentially 
from the surface. Skin depth, in turn, is 
defined for a plane solid as the depth 
at which the current density has fallen 
to l/e r or about 37 per cent of the 
surface value. 

In a conductor having a thin cov¬ 
ering of another metal this exponential 
change no longer applies and there is a 
sharp step in the current density at the 
boundary of the two metals. At high 
frequencies the internal reactance and 
AC resistance are equal in a solid con¬ 
ductor but, because of the current re¬ 
distribution, this is not always the case 
in the composite conductor. 

Consider the case of a copper wire 
plated with a metal of lower con¬ 
ductivity. Typical curves are shown in 
Fig, 1. As might be expected, the resis¬ 
tance initially increases as the plating 
thickness increases, although slowly at 



Figure 1 Thickness of plating (skin depths) 

The AC resistance (R) and reactance (XL), at 
10MHz, of a 0.25 inch dia. copper rod (con¬ 
ductivity 100% l.A.CS.) plated with a metal of 
conductivity 25% l.A.CS. 



Fieure 2 Thickness of plating (skin depths) 

The AC resistance (R) and reactance (XL), at 
10MHz, of a 025 inch dia. brass rod (conduct¬ 
ivity 25% l.A.CS.) plated with a metal of con¬ 
ductivity 100% LA.CS. 
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YOU NAME YOUR PRICE 

we will assemble a perfectly 


$279 

Kenwood Amplifier 

C.E.C. Turntable 

Apollo Speakers 

Base and Cover 

Monarch Amplifier 

Dual 1212 Turntable 

New Shure Range Cartridge 
Magnavox Speakers 

Base and Cover 

$297 

$447 

Sansui 300E Tuner/Amplifier, Silcron 
Turntable, All Balance Arm, Shure 
Magnetic Cartridge, 2-way Magnavox 
Speaker System, Base and Cover. 

Leak Stereo 30 PLUS Amplifier. 
Wharfedale Melton Speaker System. 
Thorens TD150AB Turntable. Shure 
Magnetic Cartridge. 

$558 

Records are part of your investment — Protect them w 

New Hi-Fi Para tat (Req'd Pat. App. 58216/67). 
Maintenance and Stylus Cleanihq Kit, " P'dra' 3 tatil< , ■ 
(Patent No. 982599). The original Dust Buq‘ req'd 

-~Tmm - — 7 - 

ith good record care. 

Gramophone Record 

Req’d Disc Preener 
(Patent No. 817598), 




"Parastatik" Reg'd Disc Proener 
(Patent No. 982599) 


New Hi-Fi Parastat (Reg'd Pat. 
App. 58216/67) 

Gramophone Record Maintenance 
and Stylus Cleaning Kit 



The original "Dust Bug'** reg'd 
(Patent No. 817598) 


MASTERSOUND SALES PTY. LIMITED 

400 KENT STREET, 

SYDNEY. 29-1527 


Please send Post Free 

.Disc Preeners at $2.10.Hi-Fi Parastats at $9.75 

.Dust Bugs at $5.60 

I enclose cheque/P.N., value $.,. 

(Do not send postage stamps) 

Name ... 

Address .. 


first. It then rises rapidly to a max* 
imum value and then decreases as the 
diameter, and hence the cross-sectional 
area, is increased. 

With a thick layer of plating the 
properties are similar to those of a solid 
conductor of the plating metal. The re¬ 
sistance of the composite conductor 
reaches a maximum when the plating 
thickness is approximately one and a 
half times the skin depth of the plated 
metal. 

The reverse happens when the outer 
layer is a better conductor and the re¬ 
sistance drops to a minimum value 
when the plating layer is about one and 
a half times the skin depth as shown in 
Fig 2. 

The shape of the curves is important. 
As stated earlier, the curve rises 
slowly at the start and, in fact, the 
lower the conductivity of the plating, 
the lower the initial slope of the curve. 
This means that, for a thin layer of 
plating, the lower the conductivity of 
the plating material the lower will be 
the resistance of the composite con¬ 
ductor. 

This effect is shown in Fig. 3 and 
even more dramatically in Fig. 4 which 
is merely an enlarged section of Fig. 3. 

Plating with a ferro-magnetic mat¬ 
erial such as nickel, which is often 
used as an underlay for chromium or 
silver, will cause very high losses. The 
skin depth decreases with an increase 
in both the conductivity and permea¬ 
bility of the plating material while the 
AC resistance decreases with conduct¬ 
ivity but increases with permeability. 

In a practical case, the tank coil of a 
10 MHz high power transmitter was 
fabricated from a length of 3in dia. 
copper tube. This operated normally at 
65 deg. C but when the coil was nickel 
plated the operating temperature rose 
to 350 deg. C. 

The conductivity of the deposited 
metal is affected by: 

(i) the composition of the plating 
bath; 

(ii) the temperature of the bath; 

(ill) the current density in the bath at 
the plated surface; 

(iv) the surface preparation of the 
base metal and 

(v) die thickness of the plated layer. 

This variation in conductivity is not 
confined to the electro-deposits and is 
good reason why the grade of base 
metal should be carefully specified and 
checked. The conductivity of any metal 
is reduced by adding small quantities 
of other elements, either as alloys or as 
a mixture. As an example, the effect of 
the inclusion of other elements on the 
conductivity of copper is shown in Fig. 
5. 

Pure sUver has a DC conductivity 
only 5 per cent higher than pure copper 
and at radio frequencies where the 
relative conductivity is proportional to 
the square root of the DC value, it is 
only about 2.5 per cent higher. This 
improvement is insignificant in terms of 
the <S Q” factor. In view of this and the 
difficulty in producing high con¬ 
ductivity silver plating, why has silver 
plating been specified for electronic 
components for many years? 

Most commercially available copper 
tube contains 0.015 per cent to 0.0$ 
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Relative resistance 


The AC resistance , 
at 10MHz, of a 
0.25 inch dia. cop¬ 
per rod (conduc¬ 
tivity 100% 

l.A.C.S.) plated 
with metals of var¬ 
ious conductivity. 
In each case the 
permeability of the 
plating metal is 
taken to be unity. 


0.0 1.0 2.0 3.0 4.0 5.0 

X 0.001 inches 

Figure 3 Plating thickness 

1.20 


1.15 

The diagram at 
right is an enlarged g 
section of the dia- | 1.10 

gram above and i 
even more graphic- | 
ally illustrates the £ 
relatively slow res- £ 105 

istance rise caused £ 
by very low con- # 
ductivity plating 

metals. 100 


0.95 

0.0 0.2 0.4 0.6 0.8 1.0 




X 0.001 inches 


Figure 4 Plating th 



iekness 


The effect of ad¬ 
ded trace elements 
on the conductivity 
of copper. It is 
quite normal for 
one or more of 
these “impurities” 
to be intentionally 
present in commer¬ 
cial grades of cop¬ 
per for a variety 
of reasons. 


Figure 5 Percentage of added element 


per cent phosphorous as a deoxidising 
agent so that its conductivity may 
range from 60 per cent to 90 per cent 
I.C.A.S. It was more than likely in the 
early days of radio, that silver plating 
would increase the “Q” of a coil be¬ 
cause (a) the available copper tube had 
a higher impurity content and hence re¬ 
sistance, and (b) the silver plating pro¬ 
cess available at the time produced a 
very pure silver deposit of high con¬ 
ductivity. 

This explains why silver plating 
occasionally reduced the losses in a coil 
wound from copper tubing and why the 


practice of silver plating electronic 
components has grown up over the 
years. 

The position has changed in the 
intervening years, however, and 
present-day electrical grade copper has 
a conductivity of 101.6 per cent 
I.C.A.S., while the bright silver plates 
in common use have a much lower 
conductivity than pure silver. 

Because the silver deposit is readily 
attacked by sulphides in the atmos¬ 
phere, it is becoming increasingly com¬ 
mon to specify a further protective 
layer, the commonest being gold or 


rhodium, neither of which is entirely 
satisfactory. 

The problem basically is this: if sil¬ 
ver plating is used, then apart from the 
problems of variable conductivity al¬ 
ready discussed, a very thick layer of 
gold is required for corrosion resis¬ 
tance. Apart from the cost, the thick 
layer of gold cancels out any con¬ 
ductivity advantage which might have 
been gained from the silver layer. 

With the currently used plating pro¬ 
cesses it should be possible to obtain 
better RiF performance by plating a 
layer of high-conductivity copper in¬ 
stead of using silver at all. In fact, it 
can be shown that the most satisfactory 
low-loss finish can be produced by first 
plating with a high-conductivity copper 
and following this with a very thin 
layer of low-conductivity material, 
either metal or lacquer, to provide cor¬ 
rosion protection. Q 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
All work guaranteed 


BILL TURNBULL 

II ELLALONG ROAD, 
CREMORNE, N.S.W. 90 4825 


*AEGIS 

♦Registered Trade Mark 

MAINS FILTER 



Aegis Range of mains filters consists of: 
MF2A 240V 0.5 amps 

LF1 240V 2.0 amps 

MF8 240V 5.0 amps 

These filters are useful In radudna noise 

and hash carried through the mains. 

Distributors In all States. Write for 
technical details and prices. 

AEGIS PTY. LTD. 

347 DAREBIN RD., THORNBURY, VIC. 
3071. P.O. BOX 49, THORNBURY. VIC. 
3071 PHONE 49 1017. 49 6792. 
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A Balanced Input 
IVlicrophone Preamplifier 


Whenever low level signal lines are involved, as from micro¬ 
phones, extreme precautions are necessary to minimise hum 
and other spurious signal pickup. One of the most useful 
devices is the balanced line, and this article discusses the 
theory of its operation and describes a microphone pre¬ 
amplifier suitable for this type of input. 

By George Hughes 


An interesting application of a linear 
Integrated Differential Amplifier is in a 
unit that will substitute for the input 
transformer and, in a lot of cases, die 
first preamplifier in PA and recording 
equipment. It provides an input suit¬ 
able for a balanced line, and either a 
preset or continuously variable method 
of gain adjustment. 

To better understand the purpose 
and function of such a device, let us 
consider some of the difficulties asso¬ 
ciated with the transmission of audio 
signals over significant lengths of cable. 
Whenever we attempt to do this we en¬ 
counter two basic problems: There will 
be loss of signal strength, probably fre¬ 
quency selective, due to the losses in 
the cable; and there will be a risk of 
unwanted signals being induced into 
the signal cable from any adjacent 
cables. 

Losses in the cable can be due to 
any one of three basic characteristics 
— capacitance, resistance, and in¬ 
ductance — or combinations of them. 
Capacitance is probably the most 
frequent offender, resistance less 
frequently, and inductance rather rare¬ 
ly, though it cannot be ignored. 


Losses due to resistance are not nor¬ 
mally frequency selective and, there¬ 
fore, are usually less objectionable than 
capacitive losses. In many cases they 
can be overcome by simply providing 
additional amplification at one or both 
ends of the line. However, there are 
limits to the extent to Which this can 
be done. 

Thus, it is necessary to settle for 
some kind of compromise when decid¬ 
ing on a suitable impedance for a par¬ 
ticular line. Fortunately, in most cases, 
this is not particularly difficult, there 
being a fair “gap” between the critical 


SPECIFICATIONS:. 


impedance again at the amplifier end, 
using another transformer. 

Another situation where high imped¬ 
ance lines are encountered is that in¬ 
volving crystal or ceramic microphones 
and pickups. These devices are, in 
effect, a very large capacitor. As a re¬ 
sult, additional capacitance in the line 
does not cause a frequency selective 
loss. Rather it produces an overall loss 
which, within limits, can be compensa¬ 
ted for by increased amplifier gain. In 
order to produce a suitable frequency 
response these devices require load 
impedances ranging from about 500K- 
ohms to 5Mohms. 

Just as serious a problem as losses 
within the line is the risk of false sig¬ 
nals being introduced into the line 
from adjacent lines. The most common 
example of this is the introduction of 
50Hz hum from power mains into low 
level signal lines; a problem which 
most enthusiasts have encountered at 
some time. Similarly, where there are 
several signal lines in close proximity, 
as in switchboards, cable ducts, multi¬ 
pair cables, or even aerial lines, there is 


Frequency response (—3dB): 15Hz - 25KHz at maximum gain, 
increasing HF response at decrease of gain. 

Hum and Noise: — 56dB below OdB reference, in shield box. 
(0db=0.775V RMS). 

Input impedance: 100K unterminated. 

Output impedance: Approx. IK. 

Supply voltage and current: 12V DC at 8mA. 

Gain: 5OdB max., 6dB min. 

Balanced input with grounded reference. Unbalanced output with 
DC level, (see text). 


Cable capacitance, i.e., the capaci¬ 
tance between the two conductors in 
the cable, acts exactly as would a 
capacitor connected across the line at 
either end; it offers a lower shunt 
impedance to high frequency signals 
than to low frequency ones and, to a 
greater or lesser degree, attenuates the 
higher frequencies. 

The extent to which this happens 
depends on a number of factors, in¬ 
cluding the rather obvious one in¬ 
volving the amount of capacitance in 
the cable. Even more important, how¬ 
ever, is the impedance at which the line 
is working, that is, the terminating 
impedance at each end of the line. 
While we cannot spare the space to 
give a detail explanation here, the plain 
fact remains that, as the impedance is 
lowered, the losses due to capacitive 
shunting —or other shunt losses — 
decrease proportionally. If we make the 
impedance low enough, the losses can 
be reduced to a negligible amount. 

But, as we might expect, there is a 
price to pay. While lowering the imped¬ 
ance reduces any shunt or parallel 
losses, it increases the series losses, the 
most significant one in most cases 
being the resistance of the conductors 
in the cable. 


values of each effect. A popular imped¬ 
ance is 500 or 600 ohms, as used in 
telephone type circuits, whether they be 
used for conventional telephone signals, 
or signals from other sources which 
have to be handled by the telephone 
networks. 

Another value is 50 ohms, which is 
most useful where relatively short runs 
are involved and the problem of resis¬ 
tance is therefore unlikely to be 
serious. On the other hand, the lower 
impedance provides added protection 
against capacitive losses, as well as re¬ 
ducing the risk of unwanted coupling 
from adjacent cables. 

At the other end of the scale, quite 
high impedances are sometimes used. 
Some microphones have an impedance 
as high as 50,000 ohms and require a 
similar impedance as the load present¬ 
ed by the amplifier. Use of such high 
values is normally confined to quite 
short lengths of cable, say a few feet, 
which is regarded as part of the micro¬ 
phone. In these circumstances capaci¬ 
tive loss can be held within acceptable 
tolerances. Should a much longer lead 
be required it is necessary to convert to 
a lower impedance, using a trans¬ 
former, then reconvert to the higher 


an ever-present risk of signals from one 
cable being induced into another. 

There are a number of defences 
against this problem which may be 
used singly, or in such combinations as 
are necessary. Interaction between sig¬ 
nal cables can be minimised by ensur¬ 
ing that all operate at about the same 
signal level. Fairly obviously, if any 
one cable carried signal at a sig¬ 
nificantly higher level than all the 
others, there would be a serious risk of 
unwanted coupling to the lines at the 
lower level, even though the line at the 
higher level would probably avoid any 
such problem- It is for this reason that 
P.M.G. engineers insist on quite 
stringent limits to the level which may 
be fed through their lines. 

Operating the line at a suitable 
impedance can also be a help with this 
problem, particularly against hum pick¬ 
up from power wiring. If the coupling 
is predominantly electrostatic the use 
of a low impedance system will help a 
great deal and is most valuable where 
it is impractical to shield the cables, by 
reason of space or cost limitations. 

The use of shielded cable is probably 
the best known technique, such cable 
consisting of a single centre conductor 
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insulated from a flexible braided outer 
shield. Together they form a pair, with 
the outer braid always connecting to 
the “earthy* side of the circuit. Such 
cable is quite effective in reducing elec¬ 
trostatic coupling from adjacent cables, 
power wiring, etc., and is all that is re¬ 
quired in many cases. However, for a 
given physical size, such cable tends to 
have a higher capacitance between con¬ 
ductors, thus aggravating the problem 
of capacitive shunting and making it 
more necessary than ever to choose a 
suitable impedance for the system. 

And even shielded cable is not good 


Rf 

VW- 



«j = INPUT VOLTAGE 
e 0 OUTPUT VOLTAGE 
Ri - INPUT RESISTANCE 
Rf FEEDBACK RESISTANCE 
Rs SHUNT RESISTANCE 

Figure 1. Conventional arrange¬ 
ment of feedback around a dif¬ 
ferential amplifier . 

* 

enough in some cases. Particularly 
where heavy magnetic fields are in¬ 
volved, the simple electrostatic shield 
may not be sufficient. In this case we 
can resort to a balanced line. The theo¬ 
ry of a balanced line is not difficult to 
follow. Let us imagine a shielded cable 
with two internal conductors rather 
than one. The signal is now carried on 
these two conductors, with the shield 
being simply earthed and playing no 
part in the signal transfer. 

At the amplifier, the two conductors 
are connected to opposite ends of a 
transformer winding. The winding is 
centre tapped, the centre tap con¬ 
necting to the “earthy” side of the am¬ 
plifier. The transformer secondary is 
connected to the input of the amplifier 
in the normal way, one side being “ac¬ 
tive,” the other “earth.” 

As a result of this configuration, 
both signal conductors are deliberately 
exposed to the unwanted field. Because 
they are very close together they may 
be regarded, at the frequencies in- 


R2a 

-MV- 



Figure 2 . Additions to figure 1 
to allow facility of variable gain 
with single control . 




LITTLE SHORT OF 

REVOLUTIONARY 


Deram 


MICROGROOVE “CERAMIC" CARTRIDGE 

fitted with diamond stylus 

for stereo or mono microgroove records 

Micrographs of a groove recorded with a 10 KHz signal taken from 
three copies of a Decca stereo frequency test record SXL 2057. 


AFTER ONLY 1 PLAYING 

with a good, average-priced 
cartridge. Arrows show damage 



NO DAMAGE AFTER 250 w uni— 


1 

PLAYINGS with Decca Deram. 


" ***“* 11 - I 


THE OECCA DERAM DOES LESS 
DAMAGE AFTER 250 PLAYINGS 
THAN THE AVERAGE CARTRIDGE 
DOES AFTER ONLY ONE 


The Decca Deram has a tip mass of 0.6 milli¬ 
gramme; its compliance is 9 x 10— 8 cms/ 
dyne (lateral) and 5 x 10— 8 cms/dyne (ver¬ 
tical); tracking weight 2.5 gms.; frequency re¬ 
sponse ± 3dBs 18Hz to 18KHz. Output 50MV/ 
CM/Sec. 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

Shaw House 49-51 York St., Sydney, N.S.W. Telephones 29.1571 (3 lines) 
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Sub-Miniature 

switches 

The best the World can offer 


TYPE 

MODEL 

CIRCUIT 

250 V.A.C. 
RATING 

CIRCUIT ARRANGEMENT 


MRY-106 

1 POLE 

1A 

1-6 USABLE POSITIONS 

ROTARY 

MRX-108 

1 POLE 

1A 

1-8 USABLE POSITIONS 


MRX-204 

2 POLE 

1A 

1-4 USABLE POSITIONS 


MRX-402 

4 POLE 

1A 

2 POSITION 


S-2012 

SPOT 

5A 

ON-ON 


S-2013 

SPDT 

2A 

ON-OFF-ON 


S-2022 

DPDT 

5A 

ON-ON 

TOGGLE 

S-2023 

DPDT 

3A 

ON-OFF-ON 


S-2025 

DPDT 

3A 

ON-MOM ON 


S-2042 

4PDT 

5A 

ON-ON 


S-2043 

4PDT 

3A 

ON-OFF-ON 


SB-2011 

SPDT 

2A 

ON-ON (MOMENTARY) 

PUSH 

SB-2061 

DPDT 

3A 

ON-ON (MOMENTARY) 

BUTTON 

SB-2065 

SPDT 

2A 

ON-ON (DOUBLE ACTION) 


SB-2085 

DPDT 

3A 

ON-ON (DOUBLE ACTION) 

SEE SAW 

SW-3012 

SPDT 

3A 

ON-ON 

LAMP 

M LB-2061 * 

DPDT 

3A 

ON-ON (MOMENTARY) 

LIGHTED 

MLB-2085* 

DPDT 

3A 

ON-ON (DOUBLE ACTION) 


*THE MLB SERIES OF LAMPLIGHTED SWITCHES ARE AVAILABLE WITH RED, 
GREEN AND TRANSPARENT BUTTONS. THE LAMP VOLTAGES AVAILABLE 
ARE:— 6V, 12V, 18V, AND 24V. 


POST TODAY 


Please supply Sub-Miniature 
and Standard switch catalogue. 


NAME 


ADDRESS 


IRH Components 
Pty. Limited 


The Crescent, 
Kingsgrove, 
N.S.W. 2208, 
Phone:50-0111 


THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 

I RH692RR 


volved, as occupying the same position 
in space. Which means that the inter¬ 
fering field generates voltages of identi¬ 
cal amplitude and polarity with respect 
to “earth,” in each conductor. (The 
wanted signal voltages, on the other 
hand, have opposite polarities in the 
two conductors.) When we feed two 
voltages of the same amplitude and po¬ 
larity into opposite ends of the trans¬ 
former they cancel, and no unwanted 
signal appears in the transformer 
secondary. 

Fairly obviously, the unwanted sig¬ 
nal will only be completely cancelled if 
the opposite voltages are exactly equal. 
While this may not always be achieved 
in practice, there will still be a very 
effective reduction in unwanted signal 
if the system is even approximately 
balanced. With a little care quite a 
high order of balance and unwanted 
signal rejection can be achieved* 

This then is the background to our 
present project. If you need to use long 
leads carrying low level signals, par¬ 
ticularly microphone signals, in situ¬ 
ations where there is a risk of inter¬ 
cepting spurious signals, then a bal¬ 
anced input system in conjunction with 
twin shielded cable would be well 
worth considering. 

In our previous explanation we as¬ 
sumed the use of a transformer as the 
input device, and this is common prac¬ 
tice. However, transformers of a quali¬ 
ty good enough for this job are quite 
expensive. Not only do they need to 
handle the signal with negligible dis¬ 
tortion, but being magnetic devices, 
frequently mounted in close proximity 
to power transformers, they need to be 
very carefully shielded against hum 
pick-up if they are not to become more 
of a liability than an asset. Complex 
design, high quality core materials, and 
such techniques as triple shielding with 
high quality magnetic materials are 
virtually essential, hence the high cost. 

One way of overcoming this is to use 
a differential amplifier in place of the 
transformer. Using modern components 
it is possible to construct such a unit 
for considerably less cost than a high 
quality transformer, yet there should 
be no sacrifice in quality. 

Briefly, a differential amplifier is 
one provided with two balanced input 
terminals. The circuit is commonly 
used to indicate a balance condition 
between two inputs. It is used exten¬ 
sively in industry -as temperature con¬ 
trols, speed regulators, light level com¬ 
parators and many other applications. 
In past issues of this magazine we have 
described a number of VTVM circuits. 
All use a differential amplifier in a 
simple form. 

While we could construct a complete 
differential amplifier for our purpose 
using all descrete components, the cost 
and complexity would be relatively 
high. On the other hand, the avail¬ 
ability of an integrated circuit designed 
for this and similar applications, 
changes an idea of doubtful value to a 
completely practical one. 

To operate these differential am¬ 
plifiers in the balanced configuration, a 
feedback circuit such as that depicted 
in figure 1 can be used. The gain, as 
calculated, is the catio of the input 
and feedback resistors Ri and Rf re¬ 
spectively. Ri includes the generator 
and series resistor as a total in the 
calculation. 
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Th/e actual input impedance of the 
circuit itself is the value of the series 
resistor Ri, when looking at the input 
terminals. If the generator impedance 
is a very small portion of Ri, it can be 
neglected in the gain calculations. Gain 
of the unit will reduce as the generator 
impedance increases, since the gener¬ 
ator becomes a part of the feedback re¬ 
sistance as seen by the input terminal 
of the IC. 

The differential amplifier ICs avail¬ 
able at present all possess very high 
loop gain. As such, they require care in 
the design of the layout and the asso¬ 
ciated circuitry, if problems of in¬ 
stability are to be avoided. Some form 
of negative feedback is inevitably used, 
both to limit the gain and improve per¬ 
formance. 

To fully understand the operation of 
the unit, the basic concept of the diffe¬ 
rential operational amplifier is shown 
in its simiplified form in figure 1. If an 
ideal amplifier is assumed, i.e. one With 
infinite input impedance and zero out¬ 
put imnedarice, it can be written; 



where eo and ei are the input and out¬ 
put voltages, respectively. 

The ratio of input and output volt¬ 
ages is the gain (A) of the amplifier, or 
the ratio of input and feedback resis¬ 
tances. If the feedback and input resis¬ 
tances are equal, the gain of the am¬ 
plifier is unity. 

The all-important aspect of the bal¬ 
anced input configuration is its ability 
to reject in-phase and equal voltages 
present at each input at the same time. 
This rejection, now referred to as 
“common mode rejection,** will be 
maximum when the input resistances 
Ri (a) and Ri (b) are exactly equal, and 
similady when the feedback resistor Rf 
and shunt resistor Rs are exactly equal. 
For these reasons it is usual to specify 
Ri (a) and Ri (b) as a matched pair, 
and the two feedback resistors Rf and 
Rs as a matched pair. 

The specifications shown are based 
on a 200 ohm source impedance, which 
is as popular an impedance as the 50 
ohm one. An impedance range of this 
order will not cause more than 0.1 per 
cent gain error. 

A variation in gain can, in theory, be 
made by using a ganged potentiometer 
similar to that used in stereo appli¬ 
cations in place of either Ri (a) and 
(b), or Rf and Rs. Unfortunately, the 
commercial quality ganged potentiome¬ 
ter does not possess sufficient freedom 
from tracking errors between elements, 
and cannot be used without upsetting 
the common mode rejection of the 
whole amplifier. 

With a typical microphone sensitivity 
of -60dBM (equivalent to approx. 
0.3 3mV RMS), it can be seen that 
even a very small hum voltage can 
cause a lot of trouble if not properly 
balanced out. The common mode rejec¬ 
tion figure under such tight conditions, 
therefore, has to be of a high order. 

In any feedback amplifier, a voltage 
derived from the output is super¬ 
imposed upon the amplifier input in 
such a way as to oppose the applied 
signal. Negative feedback is introduced 
by superimposing on the amplifier 
input a fraction of the output voltage, 
so that the actual input voltage consists 


of the difference of the signal voltage 
and the feedback voltage. 

To equal the output voltage, this 
input voltage must be amplified by the 
gain {A) of the amplifier. By definition, 
the voltage gain of an amplifier is the 
ratio of the input and output voltages, 
and is a characteristic of the amplifier 
itself, irrespective of any external feed¬ 
back circuits that may be applied. 


If negative feedback is applied to an 
amplifier, the actual gain of the am¬ 
plifier can be controlled by the external 
feedback circuit. 

The gain of the differential amplifier 
is controlled by applying feedback in 
the same way as in a conventional volt¬ 
age feedback amplifier. In the differen¬ 
tial amplifier, there are two inputs 
available, a non-inverting input, and an 




Top view of the circuit board showing all components. Normally a 
shielded pair or two short wires are connected to a variable gain con- 
trol. but the circuit board will accept a preset potentiometer . 

-M2V 

EARTH 


l COMPONENTS WITHIN DOTTED 
, LINES MOUNTED ON PRINTED 
' WIRING BOARD 


TAA521 f iiA709c‘ 


BALANCED INPUT t 

fS 


ww 


OUTPUT 


220K 


BALANCED INPUT MIC. 


PREAMPLIFIER 


SAS6 4 I 
VIEW 6 \ 


1/2 watt 

HIGH STABILITY 


+ SEE TEXT 
l/PRE/25 


This is the schematic of the complete Balanced Microphone Preampli¬ 
fier using the TAA521 or uA709C integrated circuit. External 12 volt 
sources are discussed in the text for operating single or multiple units . 


(25K) 


SEE TEXT 


X-ray view of circuit board showing the component positions as view¬ 
ed from the component side. The position of the preset gain control is 
shown , but holes are provided for a variable control. 
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Monitor Gold, full range world-famous dual concentric loud¬ 
speakers, a further refinement in the almost legendary Tannoy 

range. 

• Entirely new crossover network. 

• Facilities for adjusting treble energy to suit prevailing acoustic 
conditions. 

• Treble roll-off to accommodate variations in programme 
material. 

• Smoother frequency response in the middle treble register with 
a more constant impedance characteristic. 

• Impedance is normally 8 ohms, but never falls below 5 ohms. 

Distributed through the Consumer Products Division of AWA 

AW A . . . Australia’s Own Electronics Organisation 



inverting input. These are so named to 
indicate their phase relationships with 
the output. The inverting input signifies 
that the output is 180 degrees out of 
phase with the input; and the non-in¬ 
verting input has zero phase shift. The 
amplifier gain is identical from each of 
these inputs. 

When feedback is applied to the in¬ 
verting input, we have negative feed¬ 
back. When feedback is applied to the 
non-inverting input, we have positive 
feedback. 

In the balanced, or differential am¬ 
plifier, the feedback is applied between 
the output and the inverting input, and 
is shown in its basic form in figure 1. 
The refinements of variable gain will 
be covered as we proceed. In figure 1 
the output, as fed back via the resistor 
Rf, is reduced in amplitude by the ratio 
of Rf:Ri at the input. Similarly, the sig¬ 
nal ei flowing through the series 
resistor Ri will be reduced in amplitude 
by the ratio of Ri:Rf at the input ter¬ 
minal of the amplifier. When these two 
voltages meet at the input terminal, 
they will subtract because of their 
phase difference of 180 degrees. 

The remaining voltage will be am¬ 
plified, a replica of which will appear 
at the output equal to A times this 
voltage at the input terminal. 

The non-inverting input will also be 
reduced to the same amount as the in¬ 
verting input, but by a different mecha¬ 
nism. 

The input circuit of a differential 
amplifier consists of a pair of identical 
transistors connected in the “long tailed 
pair” configuration. This type of circuit 
shares a common emitter impedance of 
some form such as a resistor or the col¬ 
lector circuit of a third transistor so 
connected to act as a constant current 
source. 

IT current is lost in one transistor, it 
will be gained by the other to maintain 
a constant current through the common 
emitter impedance. Now, if die two 
transistors are identical, their current 
gains will be equal, and hence will ex¬ 
perience the same ratio of current loss 
and gain at their respective emitters- 
By Ohm’s law, this loss and gain in 
base current will also give an identical 
ratio of loss and gain of voltage 
through the input voltage dividers, and 
so each input will experience the same 
control of feedback, one directly and 
the other indirectly. 

Variable gain control is applied to 
the amplifier by an arrangement as 
shown in figure 2. Instead of directly 
connecting the feedback resistor to the 
output, it is connected to a voltage 
divider between the output and ground. 
As the feedback point is taken closer to 
ground, the feedback is reduced with a 
proportional rise in gain. If the feed¬ 
back resistor (R2a in figure 2) is taken 
directly to ground (R4 zero), we will 
have the maximum possible gain of the 
amplifier, or open loop gain. If R4 is 
infinite, the gain will be dictated by the 
ratio of R2a:Rla, assuming that the 
value of R3 is much smaller than R2a. 

In this extreme case, the gain could 
be varied from less than unity up to 
the open loop gain of the amplifier it¬ 
self (typically 45,000 or 90dB) without 
upsetting the common mode perform¬ 
ance to any noticeable degree. Thus, 
die ratio of R2 to Rl can be ad justed 
to optimise common mode rejection 















and then left without further adjust¬ 
ment. For this optimum adjustment; 



R) R ta R|b 


For the best performance, the four 
resistors Rla, Rib, R2a and R2b 
should all be high stability types, with 
a 1 per cent tolerance. Alternatively, 
Rla and Rib; R2a and R2b should be 
matched within 1 per cent with an 
accurate resistance bridge. 

By controlling the gain this way, an 
expensive and very closely matched 
ganged potentiometer can be avoided. 

If high stability close tolerance resis¬ 
tors are not available, a close match 
within 1 per cent must be made of Rla 
and Rib, as well as R2a and R2b. 
Resistor tolerances can be allowed up to 
20 per cent if desired, but the likeli¬ 
hood of finding two pairs of identical 
resistors will be remote unless there is 
a hundred or so of each value avail¬ 
able. 

The overall gain of the circuit using 
a single potentiometer for the control 
of gain becomes: 



where A is the voltage gain, and all 
R values are as in figure 2. 

Applying these formulas to the 
amplifier and subsitituting a single con¬ 
trol for a portion of R4, the values in¬ 
dicated in the full circuit will allow a 
gain control range of 6dB to about 
50d1B (or voltage gain from 2 times to 
316 times). This range of control will 
be more than adequate for the greater 
majority of applications. 

The minimum gain of 6dB (2 times) 
is set entirely by the 68 ohm resistor 
connected in series with the poten¬ 
tiometer, which is a portion of R4. For 
this 68 ohm resistor to be in circuit at 
minimum gain setting, the potentiome¬ 
ter’s zero shaft position would have to 
Coincide with zero resistance, as any 
remaining resistance in the potentiome¬ 
ter will be a bigger portion of R4 than 
that provided by the 68 ohm resistor, 
with a higher than minimum gain of 
6dB as intended. If this 6dB minimum 
gain is essential, it is wise to check the 
absolute zero of the potentiometer if 
-this requirement is to be satisfied. 

From the point of view of wear, the 
professional caibon track potentiometer 
is best, but a standard or preset type 
will be quite satisfactory if the control 
is not to be adjusted on a regular 
basis. 

If the main amplifier is already pro¬ 
vided with a gain control, a preset po¬ 
tentiometer will be adequate. The cir¬ 
cuit board is provided with the neces¬ 
sary holes to allow a preset potentiome¬ 
ter to be installed. 

A further requirement is frequency 
compensation. This compensation is re¬ 
quired to minimise an inherent limita¬ 
tion of bandwidth and associated phase 
shifts within the device. These phase 
shifts can introduce instability as band¬ 
width and gain are increased. Compen¬ 
sation is provided by two capacitors, 
one each connected between the output 
and one of two compensation termin¬ 
als designated “input frequency compen¬ 
sation” and “output frequency compen¬ 
sation” respectviely. 

If the IC is operated at a fixed gain, 
a maximum bandwidth could be ex¬ 


tracted by choice of a series resis¬ 
tor/capacitor combination that would 
present the correction necessary to 
achieve this without fear of instability. 
However, our amplifier operates as a 
variable gain device, and such compen¬ 
sation would result in a conditional sta¬ 
bility; stable in certain gain positions. 


and unstable in others. The capacitors 
indicated in the main circuit schematic 
have been chosen to allow 50dB of 
voltage gain with a minimum band¬ 
width of 25 KHz. 

The low frequency 3dB point is 
15Hz. This figure is determined by the 
value of the input coupling capacitor, o 
With an impedance of 100K at each 
input, a 0.1 uF capacitor will give this 
result It may seem that there is little 
point in making the low frequency res¬ 
ponse extend to this frequency, but it 
will ensure that the full useful range of 
the microphone will not be limited in 
any way. 

The terminating resistors Rtl and 
Rt2 connected in series form the load 
and termination for the microphone 
line. They also provide a mid balance 
point which is connected to ground, and 
Obviates a “floating” microphone line. 

A symmetrical supply line is eliminated 
by placing two resistors of equal value 
in a series fashion between the positive 
supply and ground. The junction 
between these two resistors forms a 
common return for a part of the cir¬ 
cuit. Adequate bypassing to AC is pro¬ 
vided by two ceramic disc capacitors at 


1 uA709C or TAA521 integrated 
circuit. 

1 Printed board (ref. 70/p6). 

1 BZY88-C12 zener diode (see text). 

1 Shield box. 

RESISTORS: (\ watt 5 p.c. unless 
stated). 

2 220K 1 p.c. high stability. 

2 100K 1 p.c. high stability. 

I 10K. 

3 IK. 

1 68 ohm. 

1 25K potentiometer , Plessey type E 
or similar, or preset type. Loga¬ 
rithmic law. 

2 Terminating resistors to suit 
microphone (see text). 

1 47 ohm decoupling resistor (see 
text). 


the supply input and the resistor junc¬ 
tions. 

This method of decoupling is essen¬ 
tial with integrated circuits, as it must 
be remembered that there is an ex¬ 
ceptionally high gain, particularly in 
the open loop condition, all within the 
space of half an inch. Layout is also a 


very important consideration, as dis¬ 
crete components themselves are poten¬ 
tial stray coupling devices. It is a good 
plan, when constructing the unit, to ad¬ 
here rigidly to the layout as shown, 
otherwise oscillations and other undesi¬ 
rable troubles could occur. 

Output protection is provided by a 
series resistor of IK connected to the 
output terminal of the IC. This will 
limit the current to 6mA if a very low 
impedance load is encountered outside 
the board. The maximum output cur¬ 
rent for the two types of IC nominated 
is 50mA, and values in excess of this 
for a brief period will destroy the out¬ 
put amplifier in the IC. Such a condi¬ 
tion could be caused by a direct short 
circuit or low impedance load con¬ 
nected via a capacitor. 

Because of this series limiting resis¬ 
tor, any external loading on the output 
lead will give a lower voltage output 
than the open circuit condition. For a 
given load, simple voltage divider 
calculations will determine the voltage 
change that can be expected at the out¬ 
put. 

Input protection is provided by the 
microphone terminating resistors Rtl 


1 Zener diode series dropping 
resistor (see text). 

CAPACITORS: 

2 0.1 uF 25V ceramic disc. 

2 0.1 uF miniature polyester. 

1 56pF NPO ceramic disc. 

1 0.001 uF ceramic disc. 

1 Output coupling capacitor (see 
text and table). 

1 500uF 15V electrolytic (see text). 

SUNDRIES: 

1 Balanced line input connector 
(Cannon XL or similar). 

Shielded pair cable with outer 
sheath. 

Control knob. 

Mounting pad for TO-99 package. 

2 Small rubber grommets . 
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A side view of the preamplifier with its cover removed. The variable 
gain control is above the circuit board, but it could be mounted in a 
remote position if desired, connected by a length of suitable cable. 
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Bring in 
the whole 
wide world 



with the 



Communications Receiver 


SW/CW/SSB/AM 





Transistorised. 
All solid 
state 

4 Bands 
.535 to 30 MH 2 
(includes Broadcast) 

240V AC 
or 12V DC 
operation 


This is the BIG performance set that obso- 
letes tube receivers ... a professional¬ 
looking set that appeals to amateurs and 
short wave listeners alike. The DX 150 gives 
long-range, world-wide realistic reception 
on 4 bands, including Broadcast. Fully 
transistorised—all solid state—no warm¬ 
up delays; the DX 150 will run on dry 
cells if current fails or is not available; 
will operate from a car's cigarette lighter 
or any 12V DC service. A 240V AC power 
supply is also built in. Over 30 semi¬ 
conductors—product detector for SSB/CW, 
plus fast and slow AVC—variable pitch 
BFO—illuminated electrical bandspread, 
fully calibrated for amateur bands—cas¬ 
cade RF stage—ANL for RF and AF— 
zener stabilised—OTL audio—illuminated 
“S" meter—built-in monitor speaker plus 
front panel jack for external (optional) 
matching speaker. 

CONSULT YOUR LOCAL RADIO DEALER,"'or' 

MAIL THIS COUPON 

Please forward free illustrated literature and 
specifications on Realistic 


Realistic Performance 
Realistic Price 

$229-50 


Attractive silver extruded front panel, solid 
metal knobs, grey metal cabinet, size 
14 i" x 9|" x 6* . 


Name. 

Address. 


VVestorrj 

tv . 

1 electronics 

p' RTV LTO. 


1 

SYDNEY. AUSTRALIA 


(A unit of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, 2069 
Cables and Telegraphic Address: ‘WESTELEC, 
■■!■■■■■■■• Sydney. Phone: 401212 ■hmhhw 


and Rt2. The lower the value of these 
resistors, the greater the protection 
there is to the amplifier input circuit. It 
is recommended that a totally shielded 
input connector be used to couple the 
microphone cable to the amplifier, 
preferably one of the types that dis¬ 
connects the grounding pin (or shell) 
last of ail* Such a unit is available in 
the Cannon XL series, and no doubt 
there are others available that will per¬ 
form the same function. If the three 
pin type similar to that in the photo¬ 
graphs is used, the cable itself should 
be connected as shown with the screen 
grounded at the amplifier. The shell of 
the connector should be grounded to 
the chassis of the main amplifier or to 
some convenient ground point. 

Irreparable damage can be sustained 
at the base-emitter junctions of the 
input transistors within the IC if the 
correct type of connector is not used. 
High electrostatic charges can be built 
up on the cable and, at the moment of 
connection, these charges can be re¬ 
leased into the junctions if they are not 
grounded before the two inner leads 
make connection. 

Connecting the unit to an existing 
amplifier is a simple matter. Two 
points are worth mentioning, one being 
to check if a coupling capacitor is re¬ 
quired between the two, and the other 
point is the provision of the positive 12 
volt supply. The coupling capacitor, if 
an electrolytic, should have the positive 
terminal connected to the most positive 
side of the circuit. The size of capaci¬ 
tor will determine the lower 3dB point, 
and is dictated by the impedances 
around the circuit. 

If the external circuit impedance is 
lower than the output impedance of the 
unit, the capacitor size will be deter¬ 
mined by the unit’s impedance of IK' 
If higher, the capacitor will be deter¬ 
mined by the external circuit. For IK 
or less, the capacitor whose reactance 
at 15Hz is IK, has a capacitance value 
of 12.6uF (nearest preferred value). 
Output capacitance values can be 
calculated from the formula for capaci¬ 
tive reactance, or a suitable size chosen 
from the table. The capacitor whose 
value corresponds to the next lowest 
impedance should be chosen. 


OUTPUT CAPACITOR VALUES: 


(Where 15Hz equals 3dB) 


Impedance 

Capacitor 

5K 

2.2uF 

10K 

l.OuF 

20& 

O.SfinF 

50K 

0.22uF 

100K 

O.luF 

BOOK 

<U2aF 

1M 

O.OloF 
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The current drawn by the unit is of 
the order of 7-8 mA, and if a 12-volt 
source is readily available, it should be 
decoupled with a series 47-ohm resis¬ 
tor and 500uF 15-volt capacitor to 
effectively remove any trace of ripple 
from the power supply. For higher 
voltage supplies, a series resistor and 
zener diode arrangement can be made 
using a zener diode such as a BZY88- 
C12 or similar, allowing a total drain 
of 20mA, 8mA for the unit and 12mA 
for the diode. The resistor value and 
dissipation can be calculated from 
Ohm’s law. Additional units ean be 
fed from the same diode stabiliser. 
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provided sufficient current can be fed 
through the resistor to supply the total 
number of units, plus the 12mA re¬ 
quired for the diode* 

Interaction between units will be 
minimised if each one is fed from a 
separate decoupler, as a zener diode 
possess a certain dynamic resistance 
which can only be lowered by suitable 
bypassing or decoupling methods. 

Mounting the board and potentio¬ 
meter in a small metal box similar to 
that shown in the photograph can be 
readily achieved with suitable bolts and 
spacers. This can be varied to suit 
individual concepts and space limita¬ 
tions. If desired, the potentiometer can 
bei mounted in a remote position, pro¬ 
vided the connecting cable is screened 
to and from the circuit board. 

To assist in assembly, a printed 
board layout and matching component 
overlay is shown. 

The integrated circuit is available in 
two types of package. The TAA521 has 
a TO-99 envelope, whereas the 
UA709C is available in two forms. The 
first is the TO-99 (same as the 
TAA521), and die second is a new ab¬ 
breviated version of a dual in-line 14 
pin by Fairchild. Two pairs of pins 
have been removed from one end and 
one pair from the other, resulting in a 
dual in-line 8 pin unit. The connections 
remain the same as the TO-99 package, 
and the board has been designed to 
accept this package. 

The arrow on the foil side of the 
board indicates the direction of in¬ 
sertion for both types of package. In 
the TO-99, the lug on the case is 
directly beside pin 8, reading from the 
pin side- In the dulal in-line, the arrow 
marks pin 8 to the left, when viewed 
from the pin side. If the IC is inserted 
with this in mind, no mistakes will be 
made when mounting the package. 

The TO-99 package should be 
mounted centrally between the two 
rows of holes placed for the dual in¬ 
line unit, taking care not to bend the 
leads closer than 1.5 mm from the seal. 
Some suppliers have a small mounting 
pad available which allows freedom of 
bending the leads without fear of frac¬ 
turing the seal. It also gives a "profes¬ 
sional touch” to the appearance. 

Leads to all other components 
should be kept as short as possible. 
When soldering, care should be ex¬ 
ercised not to overheat the foil and the 
high stability resistors. The use of a 
thermal shunt made from a crocodile 
clip with two pieces of copper soldered 
between the jaws is recommended. Use 
a soldering iron with a clean, dross-free 
tip, properly shaped so that the solder 
flows quite readily. Only sufficient heat 
should be used to adequatelv flow sol¬ 
der into the joints to make reliable con¬ 
nections. It is better to applv heat for a 
slightly longer period, than to find that 
reheating of the joint is necessary to 
effect a reliable joint. 

MBOOORAPHY: 

“An Introduction to Operational 
Amplifiers.” Milliard Application Note. 
TP1060. 

"TAA241, TAA242 and TAA243 
Differential Operational Amplifiers. 1 " 
Mullard Application Note. TP1086. 

adiotron Designer’s Handbook” F. 
Langford-Smith (AWV). 

‘^Electronic and .Radio Engineering. * 
F. E. Terman, 4th Edition (McGraw- 
Hill). S3 



Another 


ADVANCE 
in Instrumentation 

f 



digital 

m/meter 



• 17 ranges for measurement of AC 
& DC voltage, current & resistance 

• Maximum stability 

• LSI reliability 


DC ranges 

Range 

Accuracy (at 25±1°C) 

Input 


± % rdg. 

± % FS 

Impedance 

200.OmV 

0.1 

0.15 

10 MU 

2.000V 

0.1 

0.1 

lOMfl 

20.00V 

0.2 

0.1 

10 MU 

200.0V 

0.2 

0.1 

10MU 

1000V* 

0.2 

0.1 

10MU 

200/4A 

0.3 

0.2 

lkU 


Using lkV terminal. Normal input terminal may be used up to 500V. 


AC ranges 


Range 

Accuracy 

(at 25±1°C) 


Input 


± % rdg. 

, ± % FS 

Freq. Range 

Impedance 





(typical) 

200.OmV 

0.3 

0.15 

40Hz-20kHz 

lMU/150pF 

2.000V 

0.4 

0.2 

40Hz-20kHz 

IMU/llOpF 

20.00V 

0.4 

0.2 

40Hz-20kHz 

IMU/llOpF 

200.0V 

0.4 

0.2 

40Hz-10kHz 

IMU/llOpF 

1000V* 

0.4 

0.2 

40Hz«2kHz 

10MU/40pF 

200.G/aA 

0.5 

0.5 

40Hz-10kHz 

lkU 

*Using lkV terminal. 




Resistance ranges 




Range 

Accuracy 

(at 25±1°C) 




± % rdg. 

, ± % FS 



200.0U 

0.4 

0.15 



2.000kU 

0.3 

0.15 



20.00kU 

0.3 

0.15 



200.0kU 

0.3 

0.15 



2000kU 

0.3 

0.15 



Open circuit voltage on resistance ranges 11 volts. 



Distributed by: 


J/VCCBV# 

MSTCHELL 


SYDNEY . 26 2651 BRISBANE ... 2 6467 


MELBOURNE . . 30 2491 PERTH 


28 8102 


ADELAIDE .. 53 6117 LAUNCESTON . 2 5322 

JM/41-70 
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“202 Electronic” Turntable 

with an electronic brain. It has 
electronically-controlled 
speeds (35, 45, 78 r.p.m.) so 
that wow and flutter are 
practically abolished. A vibration 
-free, photo-electronic 
off-switch operates silently 
when the record is finished. 


HIGH FIDELITY#■INTERNATIONAL 


: in Australia 

hilijps 

temational 

















ultimate in sound reproduction 
and tasteful outward design. 

If you have a finely tuned ear, 
you’ll hear the difference-and 
like it. 

Excited? Then send this 
coupon for our 40 page pres¬ 
entation booklet in full colour. 
Absolutely Free. 

It gives you complete 
information, specifications of 
the Philips Hi-Fi International 
range, plus price list and 
distributors. 


What makes ours so special? 

Each individual unit of the 
Philips Hi-Fi International 
range has been uniquely 
designed and tested to meet 
(and in many cases, exceed) the 
exacting specifications 
demanded by the International 
Standard of High Fidelity Repro¬ 
duction (DIN45500). 

Units have been quality 
matched to integrate perfectly, 
perform faultlessly. Nothing 
has been spared to achieve the 


Professional sound 

systems for 

the perfectionist. 


You’ve probably heard most 
of the other top stereo hi-fi 
systems available in Australia. 

Which makes you just about 
ready to hear ours. Philips Hi-Fi 
International. 

A fully imported range of 
professional quality audio 
equipment-amplifiers, turn¬ 
tables, pick-ups, speaker systems, 
tuners, tuner/amplifiers and 
tape recorders. 

A sample selection from this unique range 

2 Hi-Fi Acoustic Enclosures 
“497” ensure balanced full- 
frequency sound reproduction. 

These 35 litre 40 watts (60 watts 
music) capacity boxes are only 
one example, the wide Philips 
range has many other 
possibilities to offer. 


Hi-Fi Stereo Tape Recorder 
Deck “N4500” has mono/ 
stereo and parallel playback, 

3 speeds. Mixing and echo, 
duoplay and multiplay. Before 
and after monitoring (three 
heads), separate left/right 
mike recording. Automatic tape 
position selector. 


AM/FM Stereo Tuner “691” 

with a completely flat FM audio 
response curve and variable 
bandwidth in order to give you 
improved AM sound. 


To: Philips Electrical Pty. Limited, 

69 Clarence St., Sydney, N.S.W., 2000. 
Please mail me your Free full colour 
Philips Hi-Fi International booklet 
immediately - without obligation. 


PHILIPS 


Powerful 2 x 20W (2 x 30W music) 
Hi-Fi Stereo Amplifier “591” is 
fitted with an extensive array 
of controls for many different 
functions and flexible tone 
colour adjustment, including 
a 2-position contour switch for 
low-volume operation. 


PHILIPS 


Wholly manufactured and guaranteed by Philips, 
world leaders in electronics. 


Address 


_ 38.3854 

City/Town_ 

_State—.. 

.Postcode__ 























TWO SOLID-STATE RF PREAMPLIFIERS 


An RF omplifier for short-wave receivers, with a wide fre¬ 
quency range, has always been a stage in which the design 
presents more than its share of problems. This was the case 
with valves and is now somewhat more so with solid-state 
devices. Here, we present some ideas as to how this problem 
may be approached with a satisfactory degree of success. 


By Ian Pogson 


Somewhat over a year ago, in iMay, 
1969, to be exact, we described a solid- 
state RF preamplifier for short-wave 
receivers. This design used a single low 
cost FET as the active element, togeth¬ 
er with four switched ranges to cover 
from 1.5 to 30MHz. Apart from the 
interest centred on the FET, the coils 
were all wound on ferrite toroids. 
These toroids allowed a high-Q coil, 
with all its advantages, together with a 
minimum space requirement and ease 
of construction. 

This design proved to be quite suc¬ 
cessful and, with some modifications, 
was. adapted for use in the recently 
described 240 Communications Receiv¬ 
er. The modifications apply to a change 
in the coil winding details to give 
broadcast band coverage and a diffe¬ 
rent set of ranges, as well as the appli¬ 
cation of AGC to this stage of the 
complete receiver. 

An important point which emerged, 
when this RF Amplifier was integrated 
into the 240 Communications Receiver, 
was the very good signal-to-noise ratio 
which was achieved. This has turned 
out to be so good that one gets the im¬ 
pression that the receiver is “dead* 
until a signal is tuned in. On the other 
hand, cross-modulation was evident, 
needing to be combated, with reason¬ 
able success, by introducing some 
aerial attenuation. 

In valve amplifiers, the “cascode” 
has a reputation for low noise, with 
good cross modulation and AGC 
characteristics. The c as code con¬ 


figuration has recently been introduced 
into the field of solid-state devices and 
we therefore decided to make up an 
amplifier along these lines. 

First of all, we decided to stay with 
the original idea of using junction 
FETs, but a change to a high frequen¬ 
cy type was considered to be a forward 
step. The 2N5459 Was therefore 
replaced with a 2N5485. 

If we are to use a cascode circuit, 
shall it be series or parallel fed? This 
one was fairly easily solved. Since this 
type of FET should preferably be fed 
from a source of about 12 volts and 
since the supply voltage was to be 12 
volts, each FET would only have a 
supply of half this value if we used 
series feed. By parallel feeding, each 
FET would have the full available sup¬ 
ply voltage; and so it was. 

What prompted us to look deeper 
into the RF amplifier problem, is the 
need for the best possible design, with¬ 
in reasonable limits, for a solid-state 
version of the Deltahet receiver, on 
which we are working when time per¬ 
mits. The main circuit diagram shows 
the details of development thus far. It 
could serve as the basis for an RF 
preamplifier to put in front of an exist¬ 
ing receiver or as the basis for the first 
stage in a new receiver. 

If your receiver is reasonably 
modem and has an RF stage, more 
than likely it will be adequately 
designed for good sensitivity and sig¬ 
nal-to-noise ratio, as well as such other 
considerations as image rejection. Such 



These pictures show the two versions , both electrically and physically, 
of the RF amplifiers . The physical forms are suggestions only and 
the final arrangement is left to the builder . Due precautions must , 
of course , be taken with layout so that no instability troubles will 

be encountered . 


being the case, you are unlikely to be 
interested in an outboard RJF pre¬ 
amplifier. On the other hand, if your 
receiver is an old one, with an old type 
valve in the RF stage, or if it does not 
have an RF stage at all, you may be 
interested in the designs which we are 
about to present. 

We have already mentioned having 
settled for an amplifier using the “cas¬ 
code” configuration. Let us take a look 
at the main circuit diagram, ignoring 
for the time being the coils and tuning 
systems generally. The cascode actually 
consists of two distinctly defined stages. 
The first is a straightforward grounded 
source (cathode or emitter) with signal 
input to the gate (grid or base) and 
with the output from the drain (plate 
or collector). This is followed by a 
grounded gate (grid or base) amplifier, 
with input to die source (cathode or 
emitter) and output from the drain 
(plate or collector). 

Looking at each part separately, a 
grounded source stage normally has a 
high input impedance and a high out¬ 
put impedance. A grounded gate stage 
normally has a very low input imped¬ 
ance and a high output impedance. As 
can be seen from the combined circuit 
of these two parts, the output of the 
first section is looking into or shunted 
by the input of the second section. This 
means that the output of the first stage 
is severely loaded and die amplification 
of this section is greatly curtailed. 
However, the second section is able to 
provide its full amplification and most 
of the amplification from the system 
comes from this latter section. 

Note that the overall cascode circuit 
has a high input and high output 
impedance, free from the embarrass¬ 
ments which a low impedance circuit 
can sometimes cause. 

The first section of the cascode uses 
a type 2N5485 FET, with the tuned 
circuits looking into its gate. A bias re¬ 
sistor of 150 ohms, shunted by a .OluF 
capacitor, is in the source return path. 
These two items are normally 
grounded, although they are shown in 
series with a bipolar transistor. More 
will be said about this transistor later 
on. The value of 150 ohms for the bias 
resistor is a design centre value for this 
type of FET and normally should be 
adhered to. The drain load is a 2.5m!H 
RF choke. 

The second part is fed from the 
source of the preceding stage, via a 
.OOluF blocking capacitor. The gate is 
grounded directly. In the source circuit, 
is another 150 ohm bias resistor. So 
that the input impedance of this stage 
will not be any lower than necessary, a 
ImH RF choke is connected in series 
with the 150 ohm resistor. The drain 
load for the second part is complex, in 
that there is a resistive load of 680 
ohms, in series with a parallel tuned 
circuit. The latter circuit is resonant a 
little lower than the upper tunable fre¬ 
quency of the system, which is 30MHz. 
The idea of this arrangement is to try 
to keep the gain of the system reason¬ 
ably constant over the whole tunable 
range* 

The parallel resonant circuit in the 
source load of the second stage is 
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2x MPF106, 2N5485 


BF115. BF184, BF185 



The main circuit diagram shows the version where a set of coils 
is switched in the conventional way. At bottom left , is shown the 
alternative tuning arrangement . The transistor in the drain of the 
first stage is included as a suggestion for a means of automatic 
gain control of the amplifier. This may be omitted , the 150 ohm 
resister and bypass running straight to earth. 


heavily damped to smooth, out the gain 
near the high frequency end, between 
about 25 and 30MHz. The two RF 
chokes involved between the two parts 
were chosen to have different values as 
a precaution against passible spurious 
oscillation. 

As the output impedance of the cas- 
code amplifier is relatively high and we 
want to feed it into a low impedance 
circuit, such as the aerial terminal of a 
receiver to retain the gain achieved, we 
have used an emitter follower stage to 
effect the impedance transformation. 

Having discussed the amplifier sec¬ 
tion of the circuit, let us now turn to 
the tuned circuits. In line with our pre¬ 
vious efforts, we are again using coils 
wound on Ducon ferrite toroids. These 
give coils which are reasonably easy to 
wind, are compact and have a high Q, 
making them ideal for our purpose. 

From the aerial, the signal is di¬ 
rected to the appropriate coil primary, 
via a rotary switch. It will be noted 
that in most cases there is a series 
capacitor in this circuit. These have 
been introduced in an effort to further 
even out the overall amplification of 
the system. These values could be sub¬ 
ject to some experiment, if the reader 
so desires. 

To restrict the frequency coverage of 
each coil, using a 415pF tuning capaci¬ 
tor, a fixed capacitor is connected 
between the tuning capacitor and each 
coil, where this is necessary, with indi¬ 
vidual values selected to suit the re¬ 
quired range. These capacitors are 
interposed between the coil and its 
switch contact. 

The signal level across the variable 
capacitor is limited to the ratio of the 
variable and fixed capacitor, and is less 
than the full value as measured across 
the coil. It is therefore necessary to 
take the signal from across the coil. 
This involves using a third switch sec¬ 
tion on the range selector switch, the 


rotor feeding directly to the gate of the 
FET. 

To restrict further the frequency 
coverage of each band, this time at the 
liigh frequency end, where necessary, a 
fixed capacitor is connected across hte 
coil. 

External fields around the toroidal 
coils are very small and coils of vari¬ 
ous ranges may usually be located 
close together without serious problems 
with “suckout.” Nevertheless, we did 
detect some evidence of the effect and 
as we had a spare section on the range 
selector switch, we used it to short out 
certain coils. 

So much for the basic design of the 
system. When this unit was being dis¬ 
cussed earlier on, the Editor suggested 
that it might be a good idea to present 

COIL WINDING DETAILS 


an alternative and much simpler tuning 
system, still feeding into the same am¬ 
plifier. The tuning system referred to is 
one which has been around for a long 
time. It is the multiple tuning circuit 
which, among other places, was used in 
an RF amplifier which was described in 
the magazine in August, 1962. 

The circuit of this tuning system is 
shown as an alternative tuning system, 
along with the main circuit diagram. 
Instead of the five separate coils, with 
their capacitors and switching system, 
there is only one coil, with a two gang 
variable capacitor, instead of the single 
gang used above- It will be noted that 
there is a tap on the secondary of the 
coil, with a single winding for the 
primary. 

With this arrangement, we can cover 


iiuiimttiiiMmmMiiiiiHiuimHtiimimiiMumiiiimiiuiiiiiiiitiiiimiuiiimimi 

LI Sec. 100 turns 25 B & S En. to occupy 100 per cent of former. Prim. 3 
turns interwound at earthy end of sec. 

L2 Sec. 50 turns 23 B & S En. to occupy 100 per cent of former. Prim. 7 
turns interwound at earthy end of sec. 

L3 Sec. IS turns 23 B & S En. to occupy 50 per cent of former. Prim. 3 
turns interwound at earthy end of sec. 

L4 Sec. 8 turns 18 B & S En. to occupy 50 per cent of former. Prim. 2 
turns 23 B & S En. interwound at earthy end of sec. 

L5 Sec. 4 turns 18 B & S En. to occupy 33 per cent of former. Prim. 1 
turn 23 B & S En. interwound at earthy end of sec. 

L6 Sec. 27 turns, tapped at 8 turn, 21 B & S En. to occupy 75 per cent of 
former. Prim. 2 turns interwound at earthy end of sec. 

LI to L6 all wound on Ducon type F4040/2 ferrite toroid formers, of 
Q2 material. 

L7 12 turns 23 B & S En. straight on thread of 7.6mm x £in long iron 
dust slug. Neosid grade 900 or similar. Exact diameter not important. 

niiitiHuiiinuiniiiiiiiaiiiiiiuiiiiiiiiiiiiitiiiiiuiiuiiiiutuiiiiiiiiifuiiiiiiiiiiiiniuitMiiuiiiuiMiiMHiiiiiiiiiiiimiiiuumiiiiiiiiiittiiiiMiiiHMtiiiiiiiitiuiuMHitiiiiiiitfc 
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Today's sophisticated communications equipment calls 
for crystals that meet the most exacting standards of 
the art. 

Standards that were acceptable a few years ago cannot 
meet the requirement of design engineers today. 
Today's tight tolerances demand quartz blanks with pre¬ 
cision selected angles of cut, and Hy-Q use X-ray 
diffraction equipment to determine this most important 
factor. 

Long term stability is assured by close engineering con¬ 
trol of all processing in an air-conditioned environment. 
The blanks are then checked to determine the frequency 
change over the temperature range. 

The crystal is then precision calibrated to frequency using 
a crystal impedance meter which simulates the manu¬ 
facturer's oscillator specifications. 

Hy-Q crystals are custom manufactured to meet all 
these exacting requirements. 

It is for these reasons that Hy-Q crystals have been 
readily accepted as a standard by the Communications 
Industry and why we can guarantee them against defect¬ 
ive material and workmanship or any deterioration in 
performance when they are used in equipment for which 
they were specifically made. 


Australia's largest independent crystal manufacturers. 


Write for details. 


Hy-Q 


Electronics Pty. Ltd. 


AGENTS: 


10-12 Rosella Street, 

P.O. BOX 256, 

Frankston, Victoria, 3199. 
Telephone 783 9611. 

Area Code 03. 

Cables: Hyque Melbourne. 
Telex 31630. 


NSW: General Equipments Pty. Ltd., 
Artarmon. Phone: 439 2705. 
SA: General Equipments Pty. Ltd., 

Norwood. Phone: 63 4844. 
WA: Associated Electronic 

Services Pty. Ltd., 

Morley. Phone: 76 3858. 


NT: Combined Electronics Pty. Ltd., 

Darwin. Phone: 6681. 

TAS: Hobart Radio Clinic, 

Hobart. Phone: 34 3884. 

OLD: Douglas Electronics Pty. Ltd., 
322 Old Cleveland Rd.. 
Coorparoo. Phone: 97 8222. 


from 2MHz to over 30 MHz in one 
sweep of the dial. This may seem 
incredible and even impossible at first 
sight. However, at the risk of a little 
over simplification, this is how it 
works. 

Consider the full winding first, with 
one section of the gang across it. This 
is a simple parallel tuned circuit and 
could reasonably be expected to cover 
from some low frequency, say about 
2.5MHz, to about 10MHz. In addition 
to this function, however, the other sec¬ 
tion of the gang is connected across the 
tapped section of the coil. This has 
much less overall effect than the first 
section, but might augment the former 
to make the overall tuning range from 
say 2MHz to 10MHz. 

Now consider the small tapped part 
of the coil, with one section of the tun¬ 
ing capacitor across it. On its own, it is 
reasonable to assume that this circuit 
will resonate Over some higher frequen¬ 
cy range than that of the full coil and 
tuning capacitor. 

In fact, that part of the coil winding 
above the tap is somewhat larger than 
that part below the tap and, at high 
frequencies, this larger part of the coil 
“looks like” an RF choke. This RF 
choke effect virtually isolates the lower 
resonant circuit from the rest of the 
circuit over the higher frequency range. 
By correct selection of the tapping 
point on the coil we can make this cir¬ 
cuit tune from say 10MHz to above 
30MHz. 

This is just what happens and we 
have a second tuning range from 
10MHz to well above 30MHz. To limit 
the upper frequency of this range, we 
have added a variable trimmer across 
this section of the gang, so we can 
adjust it to cover from 10MHz to 
30MHz for our purpose. 


These aerial attenuators are 
suggested methods for limiting 
signal input . Either one can be 
used , depending on which seems 
best to meet the particular 
situation . 

The two ranges just cited, 2MHz to 
10MHz and 10MHz to 30MHz, are, in 
fact, the ranges of our tuning system 
and we have plotted these on a graph, 
which is reproduced in these pages. 
From this can be clearly seen the two 
frequencies for any particular position 
on the timing calibration. 

As mentioned during our discussion 
of the switched coil system, there is 
always the problem of keeping the gain 
reasonably constant from the lowest to 
the highest timed frequency. In the nor¬ 
mal course of events, the gain falls off 
seriously at the high frequencies, where 
it is most needed and the gain is high¬ 
est at the low frequencies, where it is 
least needed! (Murphy’s Law perhaps.) 
In the multiple tuning circuit, it will be 
noted that tne gate of the amplifier is 
fed from the tap on the coil. This gives 
the full voltage to the amplifier from 
the high tuning range but taps down 
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for the law tuning range, just what we 
need. It helps to level out the gain in 
quite a neat fashion. 

From the discussion of the multiple 
tuning circuit, it would seem reason¬ 
able to ask, why go to all the bother 
with the other system using switched 
coils? This is a fair question. In fact, 
there are some “catches” to the mul¬ 
tiple tuning system. It will be up to the 
reader to sort out the pros and cons. 

Although we only have one coil and 
need no switch, a two-gang tuning 
capacitor is required. This is probably 
a minor point. Also, with this system, it 
is not easy to get coverage right down 
to the broadcast band while going up 
to 30MHz. A no less important point 
is the fact that this system tunes to two 
frequencies at once. In some circum¬ 
stances, this could mean that a wanted 
signal could be interfered with by an 
unwanted signal coming through on the 
second tuned frequency. 

Under most conditions of use, this 
RF amplifier and tuner would be used 
with a receiver which would be tuned 
to the wanted frequency and would be 
able to discriminate well enough 
against the unwanted signal. However, 
if we went to the trouble to make the 
system cover the broadcast band as 
well, it is almost certain that problems 
would be encountered with strong local 
broadcast stations breaking through 
where they were least wanted. But, to 
sum up, this system is well worth a 
trial. 

Earlier in this article, we mentioned 
the application of AGC to the RF am¬ 
plifier. Normally, when this unit is used 
outboard, AGO would hot be applied. 
Later, we will deal with some means of 
manually controlling this stage. In the 
main circuit, we show a bipolar transis¬ 
tor in series with the bias resistor of 
the first stage. This transistor can be 
part of an elaborate and very effective 
AGC system of a complete receiver. 

Under full gain conditions, the bipo¬ 
lar transistor needs to be so biased by 
the AGC system as to be “bottomed” 
or fully conducting. This means that 
tihe effective ohmic resistance between 
collector and emitter will be very low 
indeed. This resistance is effectively in 
series with the amplifier source circuit, 
and. being very small, will have neg¬ 
ligible effect on the amplifier. 

When the AGC becomes operative, 
the forward bias to the bipolar transis¬ 
tor must be reduced progressively. This 
effectively causes an increase in the 
collector-emitter resistance of the tran¬ 
sistor and this in turn is introduced 
into the source circuit of the amplifier. 
This resistance is not bypassed to RF 
and so has a degenerative effect on the 
signal into the amplifier. This effect 
increases or decreases according to the 
strength of the received signal. With 
this system of AGC, it is possible to 
get a very high degree of control and it 
is one of the better systems in use 
today. 

An alternative AGC system which 
may be applied to this type of amplifier 
has already been shown in the 240 
Communications Receiver, recently 
described. The system consists of ap¬ 
plying an increasing negative control 
voltage with increasing signal strength, 
to the gate of the first part of the RF 
amplifier. To do this, a “gate leak” 
must be introduced into the gate cir¬ 
cuit, with a DC blocking capacitor. The 
AGC voltage is fed into the lower end 
of the “gate leak” resistor. Instead of 


At right is the un¬ 
derneath view 
showing the over¬ 
all assembly for 
the coil-switched 
version . Wiring and 
assembly details 
are given in the 
text. 


Below is the sug¬ 
gested wiring dia¬ 
gram for the board 
containing the five 
toroidal coils. 





This wiring diagram gives de¬ 
tails of the component board 
for use with the switched coil 
version. The two above boards 
should be orientated carefully 
to make for short wiring leads . 

the shunt feed system just described, 
the AGC voltage could be series fed 
via the tuning coils. 

For those not requiring an AGC 
facility, an effective manual control 
may be fitted by introducing a variable 
resistor in the form of a potentiometer, 
in series with the 150 ohm bias resis¬ 
tor, in the position shown for the bipo¬ 
lar AGC transistor. The maximum 
value of the potentiometer may be 
between about 10K ohms and 5OK 
ohms. 


Another problem relating to RF am¬ 
plifiers and which was mentioned ear¬ 
lier, is that of cross modulation and 
other related problems. An effective 
method of dealing with this nuisance is 
to insert some form of attenuator in 
the aerial circuit. Two simple methods 
of doing this are shown in an accom¬ 
panying diagram. One is simply a IK 
potentiometer across the aerial input, 
with the rotor of the potentiometer 
feeding the primary of the relevant 
coil. Another method is to use a midget 
variable capacitor of about 150pF max¬ 
imum, in series with the aerial lead to 
the coil primary. Both systems are 
effective and both could be tried and 
the one adopted which meets the need 
in the better way. 

As we have two different approaches 
to the tuning of the RF Amplifier and 
the physical requirements are different, 
we will run through each one separate¬ 
ly. Firstly, we will do the more con¬ 
ventional one, with the switched cods. 

With the exception of the aerial at¬ 
tenuator, whatever type may be used, 
and the tuning capacitor, all com¬ 
ponents are integrated into one assem¬ 
bly. Most of the components are 
mounted on a strip of tag board, with 
11 pairs of tags. The five toroidal coils 
are mounted on another similar 
size tag board. Both of these are shown 
in the respective sketches. 

A logical place to start is winding 
the five toroidal coil units. This task is 
straightforward but a few comments 
may make the job a little easier. The 
number of turns quoted in the coil 
table may be considered as the number 
of times the wire passes through the 
hole in the toroid. It is a good idea to 
make an estimate of the quantity of 
wire required for the secondary and 
then locate the centre of the length. 
Pass one end through the toroid and 
bring the wire to the centre point, thus 
leaving equal amounts to be wound 
with half the number of turns each 
way. This means that there is less wire 
to thread through each time. Care 
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SINE-WAVE / SQUARE WAVE AND COMPLEX 


FROM ALL GOOD TRADE HOUSES 

WHOLESALE ENQUIRIES ONLY TO 
SOLE AUSTRALIAN REPRESENTATIVES: 
ASTRONICS AUSTRALASIA PTY. LTD., 
ALL STATES. 


LAG - 55 

Budget priced unit indispensable for any serious audio measurements. 
Specifications: 

Frequency Range 
Calibration Accuracy 
Sine Wave Output 


1 bands 


Square Wave Output 
Complex Wave Output 


20-200,000Hz in four 10 
Within + 2% + 2Hz 
20-200,000Hz;level constant within±0.5dB below 
100kHz*: Output 5 V rms below 100kHz 
20-20,000Hz; Output 10 Vp-p 
Above 5,000Hz combined with line frequency 
Amplitude ratio 4 : 1 (low to high) ;Output lOVp-p 


AUDIO SIGNAL GENERATOR WITH METERED 
OUTPUT AND FREQUENCY METER 


LAG-66 

Top quality Leader Unit 
Specifications: 
Generator 


Frequency Range 
Output Voltage 

Distortion 


11 to 110,000Hz 
in 4 bands 
600 Ohms: 0 - IV 
in 6 ranges 
10k Ohms: 0-10V 
in 2 ranges 
Less than 0.3%, 
20 to 20,000Hz 


fia.qyancy-M£Sa: 

Range 

input Impedance 
Accuracy 


10 to 110,000Hz 
in 4 ranges 
200,000 Ohms, 
approx. 

± 1.5%, full scale: 
10 to 11,000Hz 


should be taken not to scrape the 
enamel from the wire against the edges 
of the toroid. 

At one end of the secondary wind¬ 
ing, which will become the earth end, 
the primary is wound on. The common 
earth ends of the two windings should 
be bared, tinned and soldered together. 

The number of turns on each wind¬ 
ing and the disposition of the windings 
should be closely adhered to, as given 
in the table. However, the gauge of 
wire specified is simply a guide. If you 
do not have the exact gauge specified, 
something close to it should suffice. At 
the same time, particularly for the 
higher frequency coils, the gauge of 
wire should be as heavy as practicable, 
to reduce the RF resistance of the coil 
and so give a higher Q. 

With the five coils wound, they can 
be mounted on the tag board in the 
relative positions shown in the diagram. 
The respective ends of the windings are 
terminated at convenient adjacent tags 
on the board. In the case of the lower 
frequency coils, which are wound with 
relatively fine wire, this is not sufficient 
to fix the coil securely to the board. 
This is best done by simply tying the 
toroid to the board with a piece of 
nylon cord. While not so necessary 
with the coils wound with heavy wire, 
it is a good idea and ensures that they 
do not move about. 

The main component board is next 
and i s wired up .according to the dia¬ 
gram. The usual care should be taken 
not to overheat any of the components, 
particularly the transistors. Make sure 
that all the interconnecting wires are 
complete before any attempt is made 
to take the assembly of this board any 
further. The three capacitors in series 
with the tuning capacitor are not wired 
in at this stage, however. 

The two above sub-assemblies are 
mounted on the end of the range selec¬ 
tor switch and separated from each 
other and the switch with iin long 
spacers. The first step in asembly in¬ 
volves fitting the first pair of spacers 
to the rear ends of the two switch re¬ 
taining screws. Generally, there is about 
l/16in of thread protruding beyond the 
nuts. The screws used in MSP switches 
are 5BA and the threaded spacers 
which are readily available are l/8in 
Whitworth. These dissimilar threads do 
not mate very well but due to the short 
length of the thread, it is possible to 
screw the spacers on, provided due care 
is taken. If you can substitute 
Whitworth screws, so much the better. 

Having mounted the spacers, check 
the centre-to-centre dimension between 
the spacers with that of the third hole 
from each end of the two 
boards. More than likely you will find 
that the two holes are too close togeth¬ 
er. A little filing with a small round file 
will put this right. 

The board with the coils is mounted 
against the spacers at the end of the 
switch, with the coils away from the 
switch. The second board is spaced 
away from the coil board with the 
second pair of |in spacers. Two round- 
head screws, l/8in x |in are used to 
secure the two boards to the spacers on 
the switch. 

The assembly is now ready for the 
outstanding wiring and components. 
The various sections of the switch are 
used as follows: One section of the 
wafer nearest the clicker plate is used 
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to switch the aerial into the primaries 
of the coils. The corresponding section 
on the other wafer (nearest the line of 
transistors) switches the tuning capaci¬ 
tor to the relevant series capacitors. 
The other section of the same wafer se¬ 
lects the top of the secondary of each 
coil. Finally, the otherwise spare sec¬ 
tion of the wafer nearest the clicker 
plate is used to short-circuit certain 
coils as required. This should be wired 
carefully, as mistakes are easy to make 
here. 

The wiring involves the inter¬ 
connections between the various con¬ 
tacts on the switch and coils, together 
with the series tuning and aerial 
capacitors. The latter capacitors are 
wired with a very short lead, to anchor 
them closely to the lugs on the switch. 
The other leads up to the coil board 
will need to be fairly long and these 
should be run directly and with the use 
of some nylex tubing for insulation 
where necessary. 

This almost completes the assembly, 
but we must bring the tuning capacitor 
into the picture. The final choice is up 
to the builder but, for the sake of con¬ 
venience in presentation, we made up 
the final assembly on a small “U” 
shaped bracket, similar to the way it 
would be assembled on a chassis. The 
complete unit is Shown in the photo¬ 
graph, We have not accommodated the 
aerial attenuator on this assembly, but 
readers again will be able to decide the 
best place for this on individual merits. 

For those readers who choose to 
make up the multiple tuner version of 
the RF amplifier, here are some com¬ 
ments which we hope will be ctf assis¬ 
tance. Looking at the main circuit and 
replacing the inset giving the multiple 
turner details, you will see that it is 
much simpler. The earlier comments 
relating to the aerial attenuator still 
apply as do all other comments on the 
rest of the circuit, except the coils and 
switching. 

Instead of the overall assembly cen¬ 
tred around the switch, we have a 
slightly modified wiring board, similar 


At right is a view 
showing the way 
we laid out the 
muliple tuned ver¬ 
sion of the amp¬ 
lifier, Care should 
be taken to ensure 
that interconnect¬ 
ing leads are kept 
as short as possible . 


Below is the wiring 
diagram showing 
how we wired the 
board for the mul¬ 
tiple tuned version , 
It is substantially 
the same as the 
component board 
for the switched 
coil version. 




GANG 

AERIAL EARTH 12V 


2x EM401 etc 


OUTPUT TO 
EARTH *!*!*V. . 


BZY94jd2 




This circuit may 
be used to power 
the RF amplifier 
from a source of 
6,3 volts AC, such 
as the heater sup¬ 
ply of an existing 
receiver , 


The graph at left 
shows how the 
multiple tuned cir¬ 
cuit tunes to two 
frequencies at any 
one time. Duplicat¬ 
ed amplifiers by 
readers may not 
coincide exactly 
with these curves 
but they should be 
a close approxim¬ 
ation. 


to the amplifier board for the other 
unit, but extended in length to 12 pairs 
of tags. It will also be noted from the 
wiring diagram for this board that the 
special transistor and components for 
the AGO transitor have been omitted. 
This will normally be the case for the 
other board, unless readers wish to use 
tiie AGC system. The resulting extra 
length of board is sufficient to accom¬ 
modate the one coil needed. 

Details for the above coil are given 
in the coil table and this should be 
wound first, with the previous com¬ 
ments applying. In addition to the 
primary and secondary windings as be¬ 
fore, the secondary is tapped at eight 
turns from the earth end. 

Next, the board should be wired up 
as shown in the diagram, care being 
taken as with the other one, that com¬ 
ponents should not be overheated. With 
this wiring completed, the coil can be 
fitted and if thought desirable it may 
be held in place with a tie of nylon 
cord. 

As mentioned much earlier, the mul¬ 
tiple tuner requires a 2-gang capacitor. 
It will also be noted from the circuit 
that the section of the $ang across the 
tapped part of the coil is shunted with 
a 3-30pF variable trimmer. This is 
fitted to restrict the upper tuning limit 
to a little above 30MHz. 

Rather similar to the previous case, 
the wiring board and the 2-gang 
capacitor are finally assembled on an 
“L” shaped bracket, as shown in the 
photograph. The capacitor stands on 
the horizontal part, with the wiring 
board screwed to the vertical part. 

When mounting the wiring board, it 
is necessary to stand it off the bracket 
by iin to fin, to allow sufficient clear¬ 
ance for wiring soldered joints and any 
protruding components* This can be 
done simply by using screws of appro¬ 
priate length and using extra nuts so 
that the amount of clearance is 
achieved. 

This completes the description of the 
two versions of the RF Amplifier but it 
is still necessary to provide a source of 
a minimum of 9 volts and preferably 
12 volts D.C. as a power supply. This 
can be met quite readily with a battery 

(Continued on page 19(1) 
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PARTICLE DETECTORS- 


In lost month s issue, the author discussed particle acceler¬ 
ators and explained how they are used to investigate the 
structure of atoms and even more elementary particles. This 
month the devices used to watch the various manifestations 
produced in particle experiments will be described — the 
means by which some of the events taking place in the 
Invisible world of the atom can be presented in visible form. 


By L. C. 


The particles involved in nuclear or 
atomic experiments are extremely small 
and this can pose problems in seeing 
what occurs at this level. A proton, the 
nucleus of a hydrogen atom, has a 
radius of approximately 10~ 18 cm and 
electrons are even smaller. The 
wavelength of visible light is about 5 x 
10~ 5 cm, i.e. about 200 million times 
the diameter of a proton, so that light 
cannot be used for viewing the interior 
of atoms, and most detection methods 
are of a secondary rather than direct 
nature. 

The earliest detector of atomic par¬ 
ticles was invented before such par¬ 
ticles were known to exist. This is the 
photographic plate. In 1896 Henri Bee- 
querel discovered that natural uranium 
would fog a photographic plate even 
though the plate was protected with 
black paper. It was later shown that 
this was caused by electrons and 
gamma radiation from the radioactive 
decay of the uranium. 

A photographic film or plate consists 
of an emulsion of silver bromide 
(AgRr) crystals mounted on a trans¬ 
parent support such as glass or film. 
Various chemical agents such as AgsS 
(silver sulphide) are used to make the 
emulsion more sensitive to light, and 
sometimes other silver halides such as 
AgC'l (silver chloride) or Agl (silver 
diode) are used as the main sensitive 
agents. 

Silver bromide, as a compound, is 
formed by the silver atom contributing 
an electron to the bromine atom, so 
that the silver atom becomes posi¬ 
tively charged and the bromine atom 


Debnam 


becomes negatively charged. When a 
quantum of light strikes a bromine 
atom in AgBr it displaces the extra 
electron, thus converting the bromine 
atom to its normal uncharged form. In 
this form it can combine with another 
such bromine atom to form a bromine 
molecule, Br 2 , which evaporates from 
the emulsion. The spare electron may 
then be recaptured, during develop¬ 
ment, by the positively charged silver 
atom left behind, to form metallic sil¬ 
ver, leaving a dark mark in the film 
where the light has struck. 

When used for atomic particle detec¬ 
tion the electron is displaced from the 
bromine atom by the particle which 
strikes the film instead of lifeht, the end 
result being that a dark spot appears. 

The photographic process of particle 
detection is often unsatisfactory unless 
many particles are present to be de¬ 
tected. Almost any particle will dis¬ 
place the electron from the bromine if 
it passes close enough, but due to their 
small size many particles pass through 
the film without coming near the bro¬ 
mine atoms. To partially overcome this 
problem special films with thick emul¬ 
sions are made for particle detection 
purposes, as a thick emulsion increases 
the chances of a particle displacing an 
electron. 

As any particle or quantum of radi¬ 
ation with sufficient energy may dis¬ 
place the electron, photographic tech¬ 
niques are insufficient by themselves to 
determine the type of particle or radi¬ 
ation involved. 

Historically, the next type of particle 
detector developed was the ionisation 


chamber. In its basic form this consists 
of a pair of metal plates connected to a 
battery, as illustrated in figure 1. 

As the speeds of particles emitted in 
radioactive disintegration are usually 
high they have sufficient energy to dis¬ 
lodge loosely bound electrons from 
normal air atoms, giving the atoms a 
net positive charge. Such atoms are 
known as “positive ions.” 

Normally the positive ions and free 
electrons caused by such a process in 
air are attracted toward each other 
and rejoin to form neutral atoms. In 
the ionisation chamber, however, the 
positive ions and electrons are under 
the influence of another electric field, 
that supplied by the battery. This re¬ 
sults in a movement of the electrons 
toward the positive plate and of posi¬ 
tive ions toward the negative plate, 
which in turn causes a current flow in 
the external circuit. The battery sup¬ 
plies electrons to neutralise the positive 
ions, and the resulting air atoms drift 
away from the plate. As current flows 
in the external circuit only when the 
air is ionised, and the air is ionised 
only in the presence of high-speed par¬ 
ticles or intense radiation, a current 
flow indicates the presence of such par¬ 
ticles or radiation. 

In some cases the particles entering 
an ionisation chamber lose all, or 
almost all, of their energy in collision 
with the air molecules, and as they are 
generally charged they also are at¬ 
tracted toward one of the plates, con¬ 
tributing further to the current flow. 

If the voltage applied to the plates of 
an ionisation chamber under constant 
particle bombardment is increased, the 
current increases linearly for a while, 
and then becomes steady as saturation 
is reached, i.e., until all ions are at¬ 
tracted to the plates. This is illustrated 
in the graph of figure 2. 

When the voltage is increased fur¬ 
ther the current again begins to rise. 
This secondary rise in current is due to 
a process known as “ionisation by colli¬ 
sion.” With a high accelerating poten¬ 
tial between the plates the ionised air 
atoms can attain high speeds in moving 
toward the plates, and this can be 



Figure L An ionisation chamber has two 
metal plates connected to a battery and 
ammeter. When air between the plates is 
ionised , the charged particles are attracted 
to the plates and current flows. 



Figure 2, Increase of ionisation current with vol¬ 
tage . 


88 


SLBC7RONICS Australia , July. 1970 
























they count the invisible 


sufficient for the moving ions to dis¬ 
lodge electrons from other air atoms, 
thus creating more ions, which may in 
turn produce more ions in a cascade or 
‘runaway” process. If the voltage is 
sufficiently increased, sparking will 
occur between the electrodes. 

Two other types of detectors, the 
proportional detector and the Geiger- 
Muller tube utilise the region of ionisa¬ 
tion by collision for greater sensitivity 
in particle detection. These instruments 
are usually in the form of a metal 
cylinder with a fine wire down the axis, 
the whole enclosed in an airtight glass 
container. The glass container is usual¬ 
ly filled with a gas, such as argon, at a 
pressure of about lOOOPa (l/100th of 
an atmosphere). A high voltage is con¬ 
nected between the wire and the cylin¬ 
der, the positive connection to the 
central wire. 

In the proportional counter an accel¬ 
erating potential is applied such that 
the tube operates on a straight part of 
the graph where ionisation by collision 
occurs, such as point P in figure 2. 

At this point on the operation curve 
the amount of secondary ionisation 
that occurs is proportional to the 
primary ionisation, and is thus referred 
to as the proportional region. 

Charged particles such as electrons, 
protons and alpha particles (helium 
nuclei), produce much more intense in¬ 
itial ionisation than gamma radiation 
or X-rays, and as the gas amplification 
(or ratio of secondary ionisation to 
primary ionisation) may be as high as 
10,000 the differences between current 
pulses produced by charged particles 
and radiation will be correspondingly 
large. 

The current pulses from the propor¬ 
tional counter tube are amplified elec¬ 
tronically, and as the pulses from par¬ 
ticles are larger than the pulses obtain¬ 
ed from radiation the first stage of the 
amplifier may be biased to count only 
the larger pulses. In this way counts of 
alpha particles or beta particles (elec¬ 
trons) may be obtained even in the 
presence of gamma radiation. When 
used as a Geiger counter the tube 
is operated at a potential slightly less 


than the arcing voltage, so that when a 
discharge is initiated by a particle or 
ionising radiation passing through the 
tube the current rises quickly to a high 
value. 

To prevent the discharge from con¬ 
tinuing indefinitely the voltage to the 
tube is supplied via a resistor, which 
reduces the applied voltage as soon as 
the current rises, and an arc cannot be 
maintained. 

The main objection to the Geiger 
counter in this form is that the impact 
of positive ions on the outer cylinder 
can cause secondary emission of elec¬ 
trons. This action tends to prolong the 
original discharge and, although this 
will be quenched eventually by the ac¬ 
tion of the series resistor, the time con¬ 
stant formed by this resistor and the 
capacitance of the tube electrodes 
allows it to continue for a relatively 
long period — of the order of a mil¬ 
lisecond or more. This period is called 
“dead time,” because any particles 
which enter the tube during this period 
cannot be counted. 

The “deadtime” of the tube may be 
reduced by adding about 10 per cent of 
a polyatomic gas, such as ethyl alcohol 
to the argon. This suppresses the 
secondary electron emission which re¬ 
sults mainly from the ultra-violet radi¬ 
ation given off when the positive ions 
are neutralised at the outer electrode. 
With this gas addition, the dead-time 
of the tube is limited to the time re¬ 
quired for the positive ions to move to 
the outer cylinder — 100 to 200 micro¬ 
seconds. 

The pulses from a tube used as a 
Geiger counter are relatively large, as 
the gas amplification may be a million 
or greater, and less sensitive amplifiers 
are required than for the proportional 
counter. 

A modern variation of the ionisation 
chamber is the solid state radiation de¬ 
tector. In the same way that light may 
activate a PN junction, gamma radi¬ 
ation or a charged particle may cause 
ionization and conduction. This is more 
sensitive than the classic ionisation 
chamber, because the density of the 
material (number of detector atoms per 



The glow seen here in the water 
tank of Britain's LIDO “swim¬ 
ming pool" type research reac¬ 
tor is Cerenkov radiation emit¬ 
ted by the reactor core . 


TO AMPLIFYING 
AND COUNTING 
CIRCUITS 



Figure 3. The Geiger-Muller tubes and 


associated circuits. 



Figure 4. The scintillation 
counter. 



Figure 5. The Wilson 
cloud chamber . 


ELECTRONICS Australia, July, 1970 


89 








































given volume) is much greater than the 
density of a gas. 

An early technique for counting 
alpha particles used a thin zinc sul¬ 
phide screen, as on cathode-ray tubes. 
When alpha particles or beta particles 
strike a zinc sulphide screen they give 
up their kinetic energy as light flashes. 


been modernised into the scintillation 
counter. 

The scintillation counter consists of a 
phosphor (i.e. a substance such as zinc 
sulphide capable of producing light 
when struck by a particle) mounted at 
the end of a photomultiplier tube. The 
light coming from the scintillation 
produced in the phosphor by the par¬ 
ticle strikes the photocathode of the 
photomultiplier and produces one or 
more photo electrons. The action of the 
photomultiplier then increases the elec¬ 
tron flow by a million or more, and 
this may be further amplified by suit¬ 
able electronic circuits. 

Although a thin zinc sulphide screen 
is suitable for detecting large particles 
such as alpha partides, thick phosphors 
are required to detect more penetrating 
partides and radiation. These phos¬ 
phors must be transparent so that the 
scintillations will reach the photomulti¬ 
plier. 

As the light produced can travel in 
all directions the phosphor is usually 
covered With a thin layer of alumi¬ 
nium, except for the face near the pho¬ 
tocathode. The aluminium reflects the 
light to the photocathode and ensures a 
count. At the same time, if the alumi¬ 
nium is thin, it does not impede 
the passage of any particles except the 
extremely slow ones. 

Many organic materials, both solid 
and liquid, have proved useful as phos¬ 
phors. Among these are anthracene, 
naphthalene and stilbene. Some in¬ 
organic substances have also been used. 
Zinc sulphide was the earliest used but 
most scintillation detectors have sodium 
iodide crystals or potassium iodide 
crystals with the addition of thallium 
as an activator. 

As well as the properties mentioned 
earlier, the usefulness of a phosphor 
depends on the duration of the light 
pulse produced. This is usually of the 
order of 10~ s second so that many 
scintillations can be counted in a short 
time. 

The types of particle detectors dis¬ 
cussed so far are used to detect the 
presence of particles, but are generally 
unsuitable for tracking the movement 
of a particle. 

The Wilson cloud chamber is illus¬ 
trated in figure 5. It consists of a cylin¬ 
der and piston, the closed end of the 
cylinder being glass so that the interior 
of the chamber can be seen. Inside the 
chamber is a gas with a high per¬ 
centage of humidity. If the piston is 
suddenly withdrawn so that the volume 
in the chamber is greatly increased, the 
pressure inside the chamber is sharply 
reduced, the gas expands and its tem¬ 
perature drops. The gas within the 
chamber is supersaturated (its humidity 
is higher than 100 per cent) under 
these new conditions. However, in the 
absence of some catalyst, such as dust, 
the vapour cannot condense to form 
water droplets. 

It is perhaps not widely understood 
that condensation cannot occur in the 
absence of such a catalyst. For 
example, rain is caused by dust par¬ 
ticles acting upon vapour within clouds. 
The catalytic particles act as the nuclei 
around which water droplets form. 

If the interior of the cloud chamber 
is free of dust or other catalystic par¬ 
ticles, the vapour cannot readily con¬ 
dense, even though it is supersaturated. 
However, when ionising particles are 


Detection was achieved by placing the 
screen near a source of such particles 
in a dark room and counting the num¬ 
ber of light flashes. 

As well as promoting eye strain, this 
was dangerous to the operator, as 
gamma radiation usually accompanies 
beta emission. The method has now 


100 tips 
for superior 
soldering 


Adcola Australia lead the world with over 
100 different, standard tips, covering the 
entire field of production and servicing. 
Micro-miniature and instrument work; printed 
circuits; heavy tag. chassis and wire 
soldering. All are sealed to prevent seizing 
in the barrel. 

Each tip is matched to one of the seven long¬ 
life, fast-heating Adcola ‘M’ Series soldering 
tools—-from 3 A oz. to 5 ozs. — each of 
which is available in at least three tempera¬ 
ture ranges. 

Benefits — swift work, durable joints, no 
damage to components, no joint embrittle¬ 
ment. lower soldering and maintenance 
costs. When it comes to soldering, the best 
tip is Adcola. 


jk /\ Selection is simple; from our brochure. Yours for the asking. 

adcola products pty. limited 


VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777) 

NSW: 17 Burwood Rd., Burwood, 2134 (Tel. 747 1606) 
S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 
QLD.: T. H. Martin Pty. Ltd., Brisbane (Tel. 21 5644) 
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RA5 


90 


ELECTRONICS Australia, July, 1970 


























handittoyou 
on a plate! 


A comprehensive range of 
micro-electronic devices is 
offered by Royston, the MOS 
k Integrated Circuit special- 
k ists. Discrete MOSFETs. 

1 Integrated circuit kit sets. 
f MOS ICs. Flexible cables. 

High density connectors. 
Plus technical advice which 
is yours for the asking. 

Consult Royston — they 
hand it to you on a plate. 


MICROELECTRONICS 


moving through the chamber, they ion¬ 
ise gas atoms, and these can act as 
points where condensation can occur. 
The result is a misty trail indicating 
where the particle has moved. By il¬ 
luminating the chamber, the fog trails 
may be readily observed and photo¬ 
graphed. If the chamber is placed in a 
magnetic field the incident charged par¬ 
ticle does not follow a straight path, 
and from its motion its momentum 
may be calculated if the charge is 
known. 

In 1952 Donald Glaser, an American 
physicist, devised a variation of the 
cloud chamber which he called the 
bubble chamber. In this, a liquid is 
maintained under pressure at a tem¬ 
perature just below its boiling point. 
When it is desired to observe the pas¬ 
sage of particles, the pressure is re¬ 
duced so that the liquid is above its 
boiling point for that pressure. As in 
the case of the cloud chamber, the ions 
formed by the passing of particles act 
as a catalyst, but whereas in the cloud 
chamber they cause the formation of 
water droplets, in the bubble chamber 
they cause the formation of bubbles. 

As the density of the liquid is several 
hundred times the density of the gas 
used in cloud chambers, the number of 
ions produced in a bubble chamber is 
much greater than in the cloud cham¬ 
ber. A bubble chamber 6in diameter is 
equivalent to a cloud chamber of 142ft 
diameter. Tracks of mesons are readily 
observed in the bubble chamber, but 
are extremely rare in the cloud cham¬ 
ber. 

A more complex method of detecting 
extremely high speed particles is the 
use of Cerenkov radiation. It is 
generally known that when an object 
moves faster than sound a shock-wave 
is set up. Cerenkov radiation is effec¬ 
tively a shock wave of light, caused 
when an object travels faster than light. 
This phenomenon can only be 
observed in a material medium where 
the speed of light is less than the speed 
of light in a vacuum. 

For example the speed of light in 
water is about 225,000KM/sec. 
(140,000 miles/sec) and beta particles 
(electrons) emitted from many radio¬ 
active materials exceed this speed. 

Cerenkov radiation may be seen as a 
violet glow in water when highly radio¬ 
active materials are stored there. (See 
picture, page 89.) 

The path and speed of a particle 
may also be determined, as the radi¬ 
ation is emitted at an angle 0 given by 

cos 0 = ~ 
u 

where v is the speed of light in the par¬ 
ticular medium used and u is the speed 
of the particle. 

All atoms are mainly empty space, 
and to ionize an atom an electron is 
removed or inserted. To remove an 
electron, as in ionisation methods of 
particle detection, a force must be 
applied to the electron. If the particle 
to be detected is electrically charged it 
can cause ionisation by passing the 
atomic electron, as electrical forces can 
act at a distance. However if the par¬ 
ticle to be detected is uncharged it 
would have to directly hit the electron 
to remove it from the atom, and the 
chances of this occurring are extremely 
small. For this reason neutrons and 
neutrinos are almost undetectable by 


the methods discussed so far, and 
secondary methods are required. 

One of the most common secondary 
methods is to coat the inside wall of a 
gas chamber (ion chamber or Geiger 
tube) with boron trifluoride (BF 3 ). 
When a neutron strikes this, it converts 
the boron to lithium and releases an 


alpha particle which is detected by the 
ionisation it produces. Other similar 
methods utilise uranium as the “con¬ 
version” material. 

A variation is to make the “window” 
of the Geiger tube from a hydrogenous 
substance such as paraffin, which emits 

(Continued on page 189) 
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Readers: FM should be on the VHF band 


The announcement by the Postmaster-General, Mr A. S. 
Hulme, of an inquiry into FM broadcasting in Australia (see 
last month's editorial) has triggered a certain amount of 
correspondence — though not as much as one might have 
expected. We quote some typical comments by readers. 

Conducted by the Editor 


One such comment comes from 
G.W., of Hobart. He says: 

“I note that the P.M.G. is again con¬ 
sidering the introduction, aifter far too 
many years, of FM transmissions. I 
sincerely hope you will be a strong ad¬ 
vocate of it. A considerable number of 
receivers must be in use at present, 
within the 88-108MHz band, and it 
would be a good move to have the FM 
broadcasts reintroduced on this band, 
as well as on the UHF band.” 

G.W. expresses the hope that “Elec¬ 
tronics Australia 1 ” will be a strong ad¬ 
vocate of frequency modulation broad¬ 
casting. On this score, he need have no 
fear. Frequency modulation offers the 
only tangible hope in sight for high 
quality, noise-free broadcasting and, 
beyond that, stereo broadcasting and 
even continuous music on a subscrip¬ 
tion basis. Such developments are com¬ 
pletely in line with our traditional pro¬ 
motion of high quality audio — a pro¬ 
motion that we believe has played a 
major part in the very wide popularity 
of high quality disc and tape reproduc¬ 
ing systems. 

Unfortunately, in our comments on 
FEM broadcasting, we have so often 
found ourselves having to counter un¬ 
realistic ideas that we seem to be op¬ 
posing the proponents of the system 
rather than being on their side. 

Whether we like it or not, the facts 
of life are that the major decisions re¬ 
garding FM were taken at a time when 
the electronics industry and the public 
generally were almost completely pre¬ 
occupied with television. We needed 
more space for television and other 
VHF services; we didn’t want to get in¬ 
volved in a dual VHF/UHF television 
system, and the FM band was sacri¬ 
ficed. 

A few mourned the passing of the 
experimental FM services, but it is only 
with the run-down of television interest 
that the industry has begun to remem¬ 
ber the little-mourned corpse in our 
electronic graveyard. 

Letters like the one quoted above re¬ 
flect the fond hope that the proposed 
inquiry will re-establish an FM service 


in the 88-108MHz band or in such por¬ 
tions of it as might be available in vari¬ 
ous districts. 

I doubt very much whether the 
Australian Broadcasting Control Board 
will go along with the idea of FM sta¬ 
tions dropped in among television sta¬ 
tions, wherever they happened to fit, 
particularly if the “left-overs” had to 
be shunted up to the UHF band. 

Proponents oif this scheme tend to 
work out little sums which seem to in¬ 
dicate that so many FM stations could 
be fitted into such and such a space, 
but it isn’t as simple as that. A lot of 
other, more elaborate sums have to be 
done, to resolve possible problems of 
interference involving, among other 
things, the spurious responses of prac¬ 
tical receivers. / 

As I see it, the,only real course for 
an integrated FM service with the 88- 
108MHz band would involve a reversal 
of the earlier , decision and elimination 
of one or more of the present TV 
channels 3, 4 and 5, all of which tran- 
gress into the traditional FM band. 
Such a step could certainly not be 
taken lightly or without a lot of protest 
from the stations and viewers, involved. 

The idea of frequencies shared 
between TV and FM is put forward by 
another reader. He voices an extra 
request, but more of that later. We 
quote: 

“Dear Sir, 

“With renewed official interest in the 
future of FM broadcasting, in Austra¬ 
lia, as indicated by the Postmaster- 
General’s request for an inquiry to be 
held by the Australian Broadcasting 
Control Board, this would seem an op¬ 
portune moment for you to publish de¬ 
tails of transistorized circuits for an 
FM tuner, perhaps with stereo decoder, 
suitable for amateur construction. Such 
a tuner is on sale in the U.K. for 
about £7 and the major problem for a 
constructor here would probably be the 
design and alignment of the IF trans¬ 
formers. 

“With regard to the feasibility of FM 
broadcasting, given,the present alloca¬ 
tion of usable frequencies to television 


interests, I see no reason why Channels 
3 and 4 could not be, shared. The near¬ 
est TV stations to Sydney, Melbourne 
and Adelaide on either of these Chan¬ 
nels are at Wollongong, Eilden and 
Spencer Gulf Nth. and, since both tele¬ 
vision and FM have effectively line-of- 
sight reception, there would be little 
interference between them. Further¬ 
more, where the common channel tele¬ 
vision transmitter operated with hori¬ 
zontal polarisation the FM station 
could ultilize vertical polarisatoin, and 
vice-versa. 

“Judging from recent correspondence 
to the editors of “The Australian” and 
“The Sydney Morning Herald” there 
exists a good deal of public interest in 
the introduction of high fidelity sound 
broadcasting, evidently sufficient to jus¬ 
tify the institution of an official in¬ 
quiry. 

“As editor of the most widely read 
electronics journal you may like to 
comment in an editorial. 

L.J. (French’s Forest).” 

The point I take from this letter is 
not so much the idea of channel shar¬ 
ing, which has already been mentioned, 
but the implicit assumptions that: 

1. The Inquiry will recommend 
the immediate adoption of an FM 
broadcasting system. 

2. It will recommend FM/Stereo. 

3. The service will be in the usual 
VHF band and conform to standards 
currently used overseas. 

4. The Federal Government will im¬ 
plement the recommendations forth¬ 
with, justifying our publication of cir¬ 
cuits and designs for appropriate equip¬ 
ment, so that readers can start build¬ 
ing. 

Here again, we seem to be applying a 
damper but it is much too early to 
jump to any of these conclusions. 

The Inquiry may or may not recom¬ 
mend the establishment of an FM or 
FM/Stereo service. 

It may or may not favour the VHF 
band, with all the difficult implications 
we have mentioned. 

It may or may not recommend 
adopting overseas standards as a pack¬ 
age, particularly if another frequency 
band is favoured. 

And, last but not least, the; Govern¬ 
ment may or may not act upon any of 
the recommendations. 

Whatever the outcome of the inquiry 
and whatever is the Government’s reac¬ 
tion to its report, an FM broadcasting 
service will not happen overnight. 
Almost certainly there will be a target 
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date to serve the interests of both the 
potential broadcasters and the potential 
audience and the announcement of this 
target date will be time enough to start 
worrying about principles and projects. 

To encourage readers, now, to spend 
money on equipment of any kind 
would be to invite mass criticism that 
we have merely led them up the garden 
path! 

A third letter which I quote, comes 
from a reader in Eltham, Victoria. He, 
too, is convinced that an FM service 
should be established on the frequency 
band originally set aside for it but his 
case rests on a different approach. We 
quote: 

“Dear Sir, 

“The recent announcement by the 
Postmaster General that the ABCB 
would have a look at various aspects of 
FM broadcasting, has probably revita¬ 
lised the activities of adherents to the 
faith. 

“Whilst the scope or terms of refer¬ 
ence are not known to me, one or two 
observations can be made that may 
have some bearing on the question, 
especially in regard to the long-term 
development of the proposed service. 

“As you are doubtless aware, the 
ITU Space Services conference will, in 
1971, consider allocations in the VHF, 
UHF spectrum, and, depending on the 
proposals made by administrations, 
come up with some resolutions. 

“It may not be generally known,that 
a part of the original U.S.A. proposal 
for this conference, is to seek world¬ 
wide agreement to the use of 88-108 
Mhz for satellite FM broadcasting. Let 
me emphasise at this stage that the pro¬ 
posal is a preliminary one and,may not 
get off the ground; but let us stay with 
the idea. 

“The idea stems, of course, from an 
earlier proposal that direct satellite TV 
transmissions be made to augmented or 
unaugmented domestic receivers, but 
this was deemed not to be feasible at 
this time. In the interim FM satellite 
broadcasting as a more simple exercise 
should pave the way for a more 
sophisticated (?) entertainment me¬ 
dium. 

“Now the whole point of the argu¬ 
ment is this: the concept of FM satel¬ 
lite broadcasting is immediately lifted 
from the lobbies of parochialism to 
those with a more international fla¬ 
vour, and at the same time, it is con¬ 
ceivable on an intergovernmental 
shared cost basis, that establishment 
costs would be more than favourable 
when compared with the earlier terrest¬ 
rial transmitters with their limited cov¬ 
erage; this latter point was used, if I 
recall correctly, as an argument against 
the introduction of FM. 

“It is to be hoped that these aspects 
will be covered in the forthcoming in¬ 
quiry and, although the part of the 
spectrum planned provides problems 
for Australia, there are alternatives. 
The general idea, on the face of it, has 
merit, and.could well be supported by 
both Government and commercial 
broadcasters alike. 

“If the general public want FM (as 
well as the industry) now is the time to 
establish the best long-term concept 
within the framework of space commu¬ 
nications. Precedent is, or is being, set 
in the fields of outback communication 


$8.95! How come? ... 

Dear Sir, 

1 have been a reader of your 
magazine and “Wireless Weekly” 
since the “1933 Standard” and the 
“1934 Champion” both of which I 
built with good results. I feel that 
I should express thanks for the 
pleasure 1 have had in reading 
your magazine and the instruction 
it has given. 

I am impelled to write at this 
moment because of the letter from 
T.C. of Numurkah, published in 
Forum in the May issue. 

1 have placed several orders 
with the Hong Kong firm men¬ 
tioned and have found them 
strictly honest, although some of 
the merchandise offered is ob¬ 
viously manufacturers' surplus. 

1 ordered two transistor portable 
radio kits and was asked to pay 
$34 duty. I refused and asked the 
Customs to return the radios to 
sender. The firm supplied me with 
radio parts to the value of the re¬ 
ceivers, which 1 considered good 
value, even after paying 45 per 
cent duty and 25 per cent sales- 
tax. 

What puzzles me, however, is 
that 1 recently purchased a small 
6-transistor radio from a large de. 
partment store in Melbourne for 
$8.95. It was a very modern design 
but using all Asian parts. Since it 
has no patent royalty sticker, l 
assume that it is also of Asian 
manufacture. 

How can this be, if the set 
should have attracted an automatic 
$10 surcharge, plus 45 per cent 
duty? (R.K., Launceston.) 

iiiiiiiiiitiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimtiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiii! 

by the Post Office by means of a satel¬ 
lite, with the Maritime mobile services 
also getting into the act. There appears 
to be no valid reason for FM trans¬ 
missions not to develop in a similar 
way.” 

P.D. (Eltham, Vic.)” 

And there, I imagine, we can leave 
the subject of FM broadcasting for this 
issue. 

Changing the subject, I suggest that 
you read the letter on this page from a 
correspondent in Launceston. He in¬ 
troduces himself as a reader whose 
home-building activities extend back to 
the early thirties, when the foundations 
of the journal were being laid by an 
earlier generation of technical writers. 

It is good to know that readers from 
this era are still with us, having sur¬ 
mounted the tremendous changes 
Which have occurred in the industry, 
from large to miniature components, 
from valves to transistors, from transis¬ 
tors to integrated circuits, from a com¬ 
ponents approach to a module ap¬ 
proach. 

And yet, at the other extreme, we 
have young readers who have been 
brought up on transistors and in¬ 
tegrated circuits and to whom the lan¬ 
guage of electronics is the language of 
solid-state. To them, valves are rather 
puzzling, cumbersome devices, which 
they need to read about, belatedly in 
order to round out their knowledge! 

We would thank T.C. for his 
remarks, knowing that he represents a 


still quite substantial group of readers, 
who write to us from time to time and 
for one reason or another. The imme¬ 
diate points of his letter, however, 
are the comments about importing 
components. 

We have included his remarks about 
the advertiser from Hong Kong, as 
much as anything because they balance 
out what might have been construed as 
criticism in the earlier issue. Never 
having been through the exercise, we 
have no opinion about the advantages 
or disadvantages of purchasing com¬ 
ponents in this way. If components 
happen to come through without duty 
and are exactly in line with require¬ 
ments, they would almost certainly 
represent a bargain. But if they at¬ 
tracted duty and happened to be unsuit¬ 
able in some cases for local circuits, 
the economy of the operation might be 
open to question. 

As for his remarks about receivers 
for $8.95, I think the appropriate line 
is one that has become quite com¬ 
monplace recently: “Funny you should 
mention that!” 

Following publication of the letter 
from T.C. in the May issue, a member 
of our staff made the point that he had 
seen apparently similar receivers 
offered in a SYDNEY Department 
store for about the same figure. In fact, 
he asked much the same question as 
R.K. has raised. Where did the sur¬ 
charge and duty get to? 

Someone else, who noticed the 
anomoly, suggested that the receivers 
may have been a batch seized by 
customs and later auctioned off. If so, 
it must have been quite a batch to jus¬ 
tify clearance through at least two 
major department stores! 

In saying this, we are not seeking to 
take sides on the subject of surcharge 
and duty. This is part of a much bigger 
question which affects the viability of 
our local electronics industry and it 
would have to be examined from this 
national viewpoint. We are simply rais¬ 
ing the question as to how regulations 
woul d appear to have worked 
differently for a private individal on 
the one hand, and major departmental 
stores on the other. 

The explanation is one we would like 
to hear. O 


CALLING ALL 

PROSPECTIVE 

AMATEURS 

The Wireless Institute of Australia was 
established in 1910 to further the in¬ 
terest of Amateur Radio. With over 
half a century's experience, who could 
be more qualified in teaching this sub¬ 
ject? 

Correspondence Courses are available 
at any time. Personal Classes com¬ 
mence in February of each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A. 

14 ATCHISON STREET, 
CROWS NEST, 2065 
NEW SOUTH WALES 
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DC Amplifier from a 
Low-Cost Digital 1C 


A low cost digital microcircuit such as the Fairchild FuL914 
may be used as a linear DC amplifier. A useful application 
of this idea allows the effective sensitivity of a 1mA meter 
movement to be increased to better than 50uA. 


by LEO SIMPSON 


Virtually the only method by which 
an existing 1mA meter movement can 
be increased in sensitivity is to use an 
amplifier. The circuit presented here 
is perhaps the simplest and most eco¬ 
nomical method of providing a suitable 
amplifier. The resulting meter-cum- 
amplifier should be suitable in most 
applications as a direct replacement 
for a high sensitivity meter movement. 
The resulting sensitivity will be consid¬ 
erably better than 50uA F.S.D. (Full 
Scale Deflection), and it is an easy 
matter to adjust the sensitivity to any 
required figure above this by shunting 
the input. 

Referring to figure 1 which shows 
the internal circuitry of the FuL914 
microcircuit, and figure 2 which 9hows 
the external circuitry, it may be seen 
that only one transistor of each of the 
two internal pairs is used. The unused 
transistors are “cut off’ by connecting 
their inputs to pin 4 which is the com¬ 
mon emitter connection for all four 
transistors. 


m 


There are three advantages in using 
the microcircuit instead of two equiva¬ 
lent discrete transistors. Firstly, the 
microcircuit is likely to be cheaper. 
Secondly, since the device has tour 
transistors, there is good chance of 
picking two transistors Which are close¬ 
ly matched electrically, out of the four 
possible combinations. And thirdly, 
since the transistors are all on the same 
minute silicon chip, problems of diffe¬ 
rential temperature drift should be 
minimised. 




FuL9U 


BZY88/C3V3. 


The 3.3 volt zener diode and com¬ 
mon 470 ohm emitter load resistor 
establish the bias condition for the am¬ 
plifier. Balance conditions (i.e., zero 
voltage across the meter) are obtained 
by setting the. IK potentiometer so that 
the voltage drop across the collector re¬ 
sistor of T1 is equal to the voltage 
dron across the, collector resistor of T3. 
Thus, T1 and T3 constitute a “bal¬ 
anced bridge” or “long-tailed pair” 
differential DC amplifier. While the ac¬ 
tual relationship between input voltage 
and resulting meter current is quite 
complex, and a good deal of space 
could be taken in analysis, using typi¬ 
cal FuL914 TC’s the current sensitivity 
of a normal ImA/tOOmV meter is 
effectively increased by a factor of 
approximately 50. 


At top right is the 
layout of the DC 
amplifier on the 
back of a meter 
movement . At 

right is the com¬ 
plete circuit, show¬ 
ing the few parts 
needed to make up 
the amplifier . 



R 9ure 2 SIMPLE METER DC AMPLIFIER 


7/MS/5 


Since the microcircuit is a logic type, 
the internal transistors are switching 
types and thus it may be thought that 
the resulting linearity of the meter- 
cum-amplifier might be poor. In actual 
fact, this is not likely to be a problem 
since the transistors handle only a very 
small current “swing.” In practice, we 
found the linearity to be very good. 


Certainly, any non-linearity contributed 
by the amplifier is likely to be small 
compared with the typical non-linearity 
of the meter movement itself. 

Note that since the collector resistors 
are 640 ohms and the emitter resistor is 
470 ohms, the maximum current that 
can pass through the meter is 6mA. 
This would happen with one transistor 
“cut-off” and the other saturated. 
This means that the maximum over¬ 
load that can occur is six times, a fac¬ 
tor that most movements can survive 
quite well. Really severe over-loads 
might damage the IC but the meter 
would be protected. 

The performance we obtained using 
a number of FuL914 microcircuits was 
as follows: Sensitivity ranged from 8uA 
to . 16uA FSD. Current drain is ap¬ 
proximately 10 to 11mA. Change in 
zero setting with a change in supply 
voltage of plus or minus 1 volt was 
typically less than 2 per cent of FSD. 

The bias conditions may also be 
varied with the potentiometer to enable 
the meter to be converted to a “centre¬ 
reading” unit. However, in this condi¬ 
tion, the stability of the zero setting 
with change in supply voltage will not 
be as good. This problem could be 
overcome by using a 6 volt zener diode 
to stabilise the supply voltage. How¬ 
ever, to fit such a diode would result in 


increased current drain, which may be 
a problem in battery operated equip¬ 
ment. 


The circuitry can be constructed on 
a suitable length of miniature tagboard 
which can then be conveniently 
mounted on the rear of the meter 
movement, as shown in the photograph. 
The preset potentiometer should have a 
screwdriver access hole on the front 
panel of the equipment in which the 
meter is used. In battery equipment, a 
supply switch may also be required. 

When the unit is first switched on it 
may be found that it is impossible to 
set the potentiometer for zero deflec¬ 
tion of the meter. In this case, it is 
matter of trial and error to find the 
condition of balance. The first step is 
to change over the meter connections 
and the transistors* input connections 
to the zener diode and potentiometer. 
If this does not succeed then it will be 
necessary to choose another transistor 
pair out of the four combinations 
possible. It is probable that one pair of 
transistors will give noticeably better 
stability of zero voltage setting with 
change in supply voltage than the other 
connections. This can be tested quite 
simply be setting up a pair of transis¬ 
tors for zero meter deflection and then 
noting the drift in setting with small 
changes in supply voltage. gg 
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Freda Polanski 
just added a new note to 
Beethoven’s Fifth. 

Poor Freda. 

There was the orchestra giving a sensitive 
performance of the third movement. 

And there was Freda giving a repeat perform¬ 
ance of the pickle and liverwurst sandwich 
she’d had for lunch. 

Years ago it wouldn’t have mattered a 
bit. Sound equipment didn’t have such sharp 
ears then. But today there’s Wharfedale. And 
an orchestra can’t afford to put a single note 
wrong. Wharfedale is quite simply the most 
sensitive speaker in the world. 

Choose any size. 

Put it in any cabinet. (And there’s a wide and 
handsome range). And just listen. You’ll be 
amazed at the fantastic improvement in the 
audio quality of your hi-fi ortape sound system. 

If it’s on the record, you’ll hear it with a 
Wharfedale. 

Isn’t that right, Freda? 


WHARFEDALE 


Closer to the original sound, 


Australian National Distributors: Simon Gray Pty. Ltd. Head Office: 28 Elizabeth St., Melbourne, Vic. 
Tel. 63 8101. Sydney: 22 Ridge St., North Sydney, N.S.W. Tel. 929 6816. Canberra: 31-33 London 
Circuit, Canberra City, A.C.T. Tel. 49 6050. Queensland: Sydney G. Hughes, 154-158 Arthur St., New 
Farm, Brisbane. 58 1422. S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. 
Tel. 63 4844. Tasmania: K. W. McCulloch Pty. Ltd., 57 George St., Launceston. Tel. 2 5322. 
W.A.: Athol M. Hill, 613-615 Wellington St., Perth. Tel. 21 7861. N.T.: Pfitzner’s Music House, Smith 
St., Darwin. Tel. 3801. 
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Head Office: 28 Elizabeth St., 
Melbourne, Victoria, 63 8101. 

Please send details of your complete Tick 
Modular Hi-Fi Systems. i—i 

Also send folders on the rd 

Sansui component range pronto. | | 

Name: Mr/Mrs/Miss. 

Profession:. 

Street. 

Suburb.P/code 
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N.S.W.: 22 Ridge St., North Sydney, 929 6816. 
A.C.T.: 31-33 London Circuit, Canberra City, 
49 6050. 

Queensland: Sydney G. Hughes, 

154-158 Arthur St., New Farm, Brisbane. 

58 1422. 

S.A.: Eilco Sales Pty. Ltd., 

7-9 Osmond Terrace, 

Norwood, Adelaide, 63 4844. 

Tasmania: K. W. McCulloch Pty. Ltd., 

57 George St., Launceston, 2 5322. 

N.T.: Pfitzner’s Music House, 

Smith St., Darwin, 3801. 

W.A. Distributor: Carlyle & Co. Pty. Ltd. 

1-9 Milligan Street, Perth. 21 9331. 
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SS20 Sansui 2-way speaker 
headphone set, $42 extra. 























The $1000 
sound. 

Just $672. 


No so in Sansui. It has a 
unique overload protector. 
And just in case you 
haven’t noticed, Sansui 
believe a stereo system 
should be as easy on the 
eye as it is on your ear. 

So you get a million dollar 
look for your thousand 
dollar sound. 


We’re not suggesting there 
isn’t a sound in the world 
to touch the fabulous 
quality of a Sansui stereo 
system. 

We’re just saying that to get 
it you’d have to fork out 
a thousand or so dollars. 

The reasons are simple. 
Firstly, every single 
component in the Sansui 
system is made for each 
other. 

It’s the perfect marriage. 
Each one designed, built 
and working to get the best 
out of the others. 

(Remember that if you’re 
thinking of building your 
own Hi-Fi system. You could 
spend an awful lot of time 
and trouble and still not get 
a sound to touch Sansui.) * 
Secondly, Sansui are 
Japan’s masters of the 
stereo system. It’s their only 
business. Which means 
they produce more, keeping 
the price down. 

It also means they’ve more 
time to search for 
perfection. One example: 
Stylus pressure of the 
average gram on a record is 
about 7 grammes. Sansui 
tracks at 1.5 grammes. That 
means a whole lot less 
record wear, and a whole 
lot more sound quality. 
Another: The technical 
excellence of the AU-555 
amplifier. In other systems, 
if one component blows, the 
complete circuit could 
blow. And that can cost you 
a packet. 
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From Japans leading manufacturer 

of high quality stereo amplifiers. 


A little money now can 
save you a lot of tears later. 


Building your own system takes a 
lot of time and sweat. 

So it f s a crying shame when the 
sound you get hack at the end isn't 
all you'd hoped for. 

With quality components like the 
ones shown below you know you'll 
get quality sound before you even 
start. 

And if that's not something worth 
knowing we don't know what is. 

THE SOUND OF SANSUI: 


AU222 — 18 watts R.M.S./channel 
Using low noise silicon transistors 
throughout, the compact AU222 
features a frequency response of 
20-30,000 Hz ± ldB, and a power 
output of 18 watts R.M.S./channel 
Input sensitivity suits magnetic 
cartridges at 2mV. Every desirable 
control is incorporated. 

AU555 — 25 watts R.M.S./channel 
Total music power is 60 watts and 
frequency response is 20-80,000 
Hz ± ldB. Input sensitivity suits 
magnetic cartridges at 2mV. Advanced 
circuitry is employed — low noise 
silicon transistors are used throughout. 
Controls are extremely flexible — audio 
quality superb. 


With a wow and flutter specification 
of less than 0.04% the new SILCRON 
two-speed turntable combines 
precision engineering with the proven 
design principle of BELT DRIVE. 
Substantial 12-pole sealed synchronous 
motor provides the motive power and 
ensures absolute speed control. A 
unique speed change mechanism 
permits changes from 33% to 45 
r.p.m. in less than one second. 

Cast from aluminium, the 12" 
diameter turntable itself is machined 
to fine tolerances and dynamically 
balanced. 


Depth required below the motor board 
is only %" and height above can he as 
little as 2". 


BE WELL ARMED. 


Ortofon, highest quality tone arm 
manufacturers in the world. Huge 
variety includes: SMG 212. 

There may be more expensive arms, 
but not more perfect. Arm is ‘S’ 
shaped. 

Stylus pressure can be adjusted by 
turning the counter weight on the 
arm which has a written scale on it. 

Ortofon head shell accepts any 
standard mount. Adjustable in 
height to fit any turntable. Precision 
ball bearings for vertical and 
horizontal movement. 

CARTRIDGES 

1) Lightweight Ortofon SL15E 
Has elliptical diamond. 

Moving coil system. 15° tracking angle. 
High compliance cartridge. 

Unique feature: Protecto-skate — 
additional tubing surrounding 
cantilever from beyond damping 
blocks to beyond the stylus tip. 

Weight: 7 grms. 

Recommended stylus pressure: % -PA grms. 
Frequency response 10-40,000 h.t.z. 

2) S15MTE 

Frequency resf)onse: 15-40,000 h.t.z. 
Stylus pressure: 1-2 grms. 

Built in transformer — output 
impedance — 15km. 

Electrical cartridge protecto-skate. 

Moving coil cartridge. 

Channel separation — 20-30DB or 
better, throughout the whole range. 

Tracking angle—1 5°. 


BUILD-YOUR-OWN 
WHARFEDALE UNIT. 

The best in the world. And the Unit 
3 kit lets you build it yourself. 

The two speakers and crossover unit 
have been designed as an integral 
system. With a suitable 
cabinet they are capable of 
reproducing high fidelity 
sound from 40-17,000 Hz. 

The 8" Bass/mid range 
speaker has a powerful magnet 
with a magnetic field of 12,000 
Oersteds (48,000 Maxwells). Features 
neoprene surround providing 
free-moving bass cone. The small 
tweeter (pressure unit), with the new 
Wharfedale Cellulose Acetate Butyrate 
dome diaphragm, gives a smooth and 
wide reproduction of the treble range. 
The crossover unit has been designed 
to give the best performance from each 
unit, matching one to the other. 

Result is a full range system suitable 
for direct connection to amplifiers with 
an output of 4-8 ohms. 

All the necessary acoustic wadding, 
mounting bolts and connecting wire, 
etc., are included in the kit. 


KEEP IT CLEAN. 


With Watts cleaning products the 

best protection your money can buy. 

WATTS PARASTAT. _ 

Hand held device on moving record. 


f of nylon l 
gets right into the grooves and removes 
the dirt. 

WATTS DUST BUG. 

T racks on the record, in front of the 

stylus and cleans record. 

Removes static . reducing surface 
noise. Cuts down stylus wear. 

N.B. (For each of the above units, you 
can get a fluid for reactivating the unit 
concerned.) 


Australian National Distributors: Simon Gray Pty. Ltd. Head Office: 28 Elizabeth St., Melbourne, Vic. 
Tel. 63 8101. Sydney: 22 Ridge St., North Sydney, N.S.W. Tel. 929 6816. Canberra: 31-33 London 
Circuit, Canberra City, A.C.T. Tel. 49 6050. Queensland: Sydney G. Hughes, 154-158 Arthur St., New 
Farm, Brisbane. 58 1422. S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. 
Tel. 63 4844. Tasmania: K. W. McCulloch Pty. Ltd., 57 George St., Launceston. Tel. 2 5322. 
W.A.: Athol M. Hill, 613-615 Wellington St., Perth. Tel. 21 7861. N.T.: Pfitzner’s Music House, Smith 
St., Darwin. Tel. 3801. 
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More thoughts on safety 

Last month's comments about safety have prompted some 
letters from readers on this important subject. At the same 
time I encountered a nasty set-up in a domestic radio on 
my own service bench. Hazardous situations, it seems, are 
always with us. 


Before discussing safety problems, 
here is a brief story on a quite different 
theme; the common problem of dis¬ 
charged batteries left inside an appli¬ 
ance — but one which produced an 
unusual fault. The most frequent vic¬ 
tim of such forgetfulness is the humble 
pocket radio, but larger — and more 
expensive — sets, tape recorders, and 
other batterv operated devices come in 
for their fair share. And, in view of 
the high cost of some of these, the 
damage can represent a very serious 
loss. 

In this case it was a good quality 
imported three band radio; small 
enough to carry, yet large enough to 
give a good account of itself. The owner 
simply complained that it wouldn’t 
work, even though he had just fitted it 
with new batteries. 

One look inside was sufficient to 
show what had happened. There was a 
brown stain on the inside of the back 
of the case, and corrosion and crystals 
around the batterv compartment. For¬ 
tunately, the main part of the set 
seemed to have been spared. 

At first I imagined that the failure to 
operate was due simply to the cor¬ 
rosion on the battery contacts. But 
having cleaned these, and established 
that the voltage was present on them, 
the set still refused to work. Leaving 
the negative lead of the meter con¬ 
nected to the battery contact I shifted 
the positive lead to an obvious positive 
rail on the printed wiring board. Re¬ 
sult: no voltage. 

Must be the switch, I thought. This 
wasn’t quite so easy to get at but I 
managed to get the meter prod down 
into the works and checked it. As far 
as I could make out there was nothing 
wrong with the switch, but it was 
obvious that there was no voltage on 
either contact. Which meant in simple 
terms, that the fault could be in only 
one place; the lead from the battery 
contact to the switch, about 12 inches 
of ordinary hookup wire. 

And so, in fact, it proved to be. 
Somewhere in this length of wire was 
a break. But why? Perhaps it didn’t 
matter, but I was curious. After all, 
there seemed to be no logical reason 
why a piece of stranded plastic covered 
wire, in a fixed environment, should 
suddenly develop an open circuit. 

After I had removed it I took a 
closer look at it. At first I could see 


nothing and was on the point of tugg¬ 
ing at either end in an attempt to pull 
out the shorter length and examine it. 
Then, about three inches from the bat¬ 
tery compartment end I thought I de¬ 
tected a tiny bluish green spot. 

I reached for my jeweller’s glass, 
tucked it into my eye, and took a more 
critical look. My first reaction was that 
I had been mistaken. Under the glass it 
looked like nothing more serious than 
a spot of paint or something similar on 
the surface of the insulation. 

To make sure I picked up a pin and 
probed at the plastic with the point of 
it. (It looked like a crowbar under the 
glass.) Suddenly I seemed to strike a 
soft patch of plastic, the point of the 
pin disappeared, and there was a tiny 
puff of blue-green powder. I peeled 
back a thin layer of plastic and 
revealed a mass of verdigris where 
there had once been wire. 

It now seemed obvious what had 
happened. Apparently there had been 
a minor defect, such as a tiny crack 
or hole, in the plastic insulation. In it¬ 
self, it would have been of no conse¬ 
quence. But when exposed to the bat¬ 
tery chemicals it provided a point of 
entry. Ordinary chemical reaction did 
the rest. 

All of which must represent some 
kind of a record for coincidence. 
Nevertheless, it should be just one more 
reason — if any more are necessary — 


why people need to exercise a little 
care and commonsense in looking after 
their battery operated equipment. 

And here are the comments on the 
safety issue. 

First, a humble mantel set which I 
handled during the month. It was of 
obscure vintage, but carried a well 
known brand. The fault I was required 
to fix was quite routine but a point 
worthy of comment was the power cord 
and its termination. As can be clearly 
seen in the photograph the power cord 
— the usual length of figure 8 flex — 
was knotted just inside the chassis, 
then divided. 

One lead, which we hope would al¬ 
ways be the active, went to the switch 
on the back of the volume control. 
The flying lead from the power trans¬ 
former connected to the opposite switch 
contact so that, in effect, the pot. switch 
doubled as a tag point to bring the 
power lead and transformer lead to¬ 
gether. But what of the other power 
lead? It needed a tag point too, but 
apparently nobody was going to waste 
money supplying and fitting this as a 
separate item; not when there was a 
perfectly good one already fitted, 
namely, the unused pin 9 on the 6V4 
rectifer socket. So this became a mains 
terminal. 

My first reaction was to wonder 
whether this arrangement was one 
created by the manufacturer, or wheth¬ 
er it was a “bodgie” job on the part 
of some serviceman. After due consid¬ 
eration, I concluded that it was most 
likely the manufacturer’s idea. One 
reason was that I could find no evi¬ 
dence that this part of the set had 
ever been modified. Another was that 
a colleague recalled having encountered 
the same arrangement in the same 
make of set several years earlier. 

But regardless of who was respon¬ 
sible, I must state most emphatically 
that I don’t like the idea. Knowing the 
things that can happen inside valves 
it doesn’t take much imagination to 
conjure up some pretty grim possibili¬ 
ties. Such as a loose particle of mater¬ 
ial inside the envelope which happen¬ 
ed to lodge between pin 9 and, say, 
the heater. With no earth on the 
chassis, which is a perfectly reason¬ 
able possibility, the chassis would be 
connected to one side of the mains. 

And if this happened to be the active 
side . . . 

Nor is this the only possibility. 



A built-in safety hazard? Using an internally connected valve pin 
as a tag point for a mains lead would appear to be taking an unneces¬ 
sary risk for the sake of a small cost saving . 
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Most valve manufacturers list pin 9 
of the 6V4 as “IC” (internally connec¬ 
ted). together with the following gen¬ 
eral instructions: 

“It is recommended not to use the 
tags of spare valve socket contacts as 
anchoring points in the circuit wir¬ 
ing. This may adversely affect the char¬ 
acteristics of the valves . . . etc.” 

“When a pin is marked ‘internally 
connected’ no connection must be 
made to the corresponding valve sock¬ 
et tag.” 

Some valve manufacturers have ex¬ 
panded this thought by pointing out 
that valve users should allow for the 
possibility that an unused base pin, 
even if not used in any way in current 
production versions of the valve, may 
form a part of the internal structure 
of the valve, to the point of actual 
connection to other elements, in fut¬ 
ure production runs. And, I might add, 
in production runs of other manufac¬ 
turers. 

From all this I think is can be fairly 
assumed that there is at least some 
risk that this pin could become con¬ 
nected to one or other of the valve 
elements and via this and external con¬ 
nections to the receiver chassis. As be¬ 
fore, in the absence of an earth lead, 
this could result in a “live” chassis, 
with all the possible consequences that 
this implies. 

Granted, it may be possible to show 
that, statistically, the risk is small. 
But even if it is, is it worth taking 
when it is so completely unnecessary? 

As far as I’m concerned it isn’t. Im¬ 
mediately the set in question had been 
photographed I fitted a conventional 


to the switch) depending on the whim of 
the installing electrician. 

The S.A.A. wiring rules do not make 
it mandatory for G.P.O.s to be pola¬ 
rised but recommend that the sequence 
when viewed from the front should be 
earth, active, neutral, in a clockwise 
direction. 

If the offending outlet was a switch 
plug combination with the switoh wired 
in the neutral conductor then S.A.A. 
wiring rule 2.19.1 has been violated 
and a potentially dangerous situation 
results. If, on the other hand, a sepa¬ 
rate outlet and switch is used and the 
position of the active and neutral in the 
socket varies from that found in a 
combination switoh plug, the rules have 
not been breached nor is a dangerous 
situation necessarily created. 

The author concluded by saying, 
“The sooner some pressure is brought 
to bear on the supply authority to set a 
firm standard ,for G.P.O. wiring the 
sooner these problems are going to be 
settled once and for all.” 

In the opinion of this writer a “firm 
standard” already exists in the “S.A.A. 
wiring rules” and the “S.A.A. code for 
electrical, installations in caravans and 
caravan parks” and if correctly applied 
the latent danger is minimised as much 
as it ever can be. 

If, by “a firm standard,” it is meant 
that “general purpose outlets” should 
be polarised, nothing is achieved unless 
the polarisation is followed through the 
“flexible cords” to the caravans and 
appliances — a situation which is vir¬ 
tually impossible to effectively police. 

The general purpose outlet in the 
caravan park could be correct in every 
detail and the same (dangerous) condi¬ 


When testing keep 
clear of metal van 
or appliances. Close 
button and set switch 
to “A” and “B”. If 
earth circuit is intact 
lamp will light when 
switched to the 
active line. 


CARAVAN MAIN SWITCH 
IF FITTED 



tag strip and transferred the leads to it. 

I don’t want any accidents on my 
conscience. 

Following publication of a letter 
from a Mr T. G. of Canterbury, 
N.S.W., in last month’s notes, I have re¬ 
ceived a letter from a South Australian 
reader commenting on this. A con¬ 
densed version is reproduced , below, 
without the usual quote marks. 

The “Serviceman” article concerning 
50Hz general purpose outlets and 
caravans in the June “Electronics 
Australia” article raises a few inter¬ 
esting points. 

The writer does not make it clear 
whether the caravan park general pur¬ 
pose outlet was a combination switch 
plug type (which automatically gives a 
uniformity of connection provided the 
incoming active, neutral and earth are 
correctly connected) or a separate 
switch and plug socket which allows 
for varying positions of the active and 
neutral in the plug socket (even though 
the incoming active is correctly wired 


tions could exist in the caravan, depend¬ 
ing on how the electrician or, handy¬ 
man wired the interconnecting flexible 
cord. 

The principle of using a double pole 
circuit breaker in a caravan is an ex¬ 
cellent move but the placing of a neon 
indicator between active and earth and 
a 250 volt 15 watt pilot lamp between 
neutral and earth make it possible for 
an extremely dangerous situation to 
develop without any warning from the 
pilot lamps or malfunction of any of 
the electrical appliances or lighting. 

An open circuit in an earthing con¬ 
ductor can remain undetected until a 
breakdown of insulation occurs 
between an active and metallic enclo¬ 
sure or caravan framework, which then 
become alive because there is no path 
for the fault current and the fuse is not 
ruptured. 

It is not uncommon to find flexible 
cords having the active and neutral in¬ 
tact but the earth open. Consider this 
situation in the flex 'between a caravan 


and its general purpose outlet in the 
park with the pilot light set up men¬ 
tioned above. The neon pilot will light 
if the open circuit earthing conductor 
runs parallel to the neutral as in a 
3-core flex thus giving a false picture of 
the abnormal situation. Similarly, the 
15-watt pilot cannot differentiate 
between a neutral or active and has the 
serious disadvantage in the latter case 
Of making any framework attached to 
the earthing conductor alive. 

The S.A.A. rule requiring double 
pole switches in caravans is the 
simplest, cheapest and most effective 
method of coping with reversed 
polarities. 

The most important (and the most 
neglected) regular check that should be 
carried out is on the earthing circuit. A 
simple system using a change-over 
switch, pilot light and a normally open 
push button (see diagram), built into 
the caravan wiring would provide a 
useful test which could be used by 
most people. This method does not 
check the impedance value, locate par¬ 
tially broken conductors or detect 
reversed neutrals and earths, but is still 
better than no test at all and does not 
leave the framework alive if the earth 
is open circuit. 

It seems unfair to place the blame 
squarely on the shoulders of the supply 
authority when a correctly wired cara¬ 
van would present no problem irrespec¬ 
tive of any so-called neutral and active 
reversal at the general purpose outlet. 

Yours faithfully, 
L.N., Broadview, S.A. 

For the most part I would agree with 
L.N.’s remarks, but both his and Mr 
T.G.’s letter raise some interesting 
points. Whereas Mr T.G. felt that more 
needed to be done by the supply autho¬ 
rities in regard to standardisation of 
the G.P.O.s, Mr L.N. seems to feel that 
more needs to be done to standardise 
the wiring within the vans and to do 
everything possible to make them safe 
regardless of the condition of G.P.O.s. 

Personally, I feel that both halves of 
the system need equal supervision, and I 
intimated as much in last month’s 
notes. By all means let us standardise 
the G.P.O.s and ensure that they, in 
themselves, cannot contribute to a dan¬ 
gerous situation. But equally, let us 
take all possible precautions within the 
van, even to the point of assuming that 
G.P.O.s could still be at fault. 

I cannot agree that the S.A.A. rules 
are entirely adequate at the moment. 
No doubt this body has a good reason 
for specifying the preferred arrange¬ 
ment of active and neutral pins merely 
as a “recommendation” rather than a 
“rule,” but I do feel that making it a 
rule would contribute at least some¬ 
thing to overall safety. Even if it 
encouraged only a small percentage of 
vans to be wired correctly, rather than 
otherwise, it would be a step in the 
right direction. 

Another problem, which has not 
been mentioned so far, was brought to 
my attention by a colleague who 
recently returned from a caravan trip. 
At one park the number of G.P.O.s 
was hopelessly inadequate and the only 
way all the vans could be accom¬ 
modated was by the use of double 
adaptors. As each new van arrived an 
existing lead would be withdrawn — 
plunging that van into temporary dark¬ 
ness — another double adaptor fitted, 
(Continued on page 189) 
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FRAME ANTENNA FOR MEDIUM-WAVE DXING 


This article by Charles MoU 
loy appeared in a recent issue 
of "Practical Wireless." Al¬ 
though intended primarily for 
European readers, much of 
the information should be of 
value to DX enthusiasts in 
Australia and New Zealand. 
Interest has been growing recently in 
the medium waves. DXers who look 
for something different, something more 
exacting or who are simply curious to 
sample local broadcasting from other 
parts of the world are turning to the 
“broadcast band.” The medium waves 
do offer a real challenge. In Europe the 
main problem is interference: several 
hundred stations broadcast on unauth¬ 
orised frequencies or use excessive 
power. Many are on the air 24 hours a 
day, so the band is never quiet after 
dark. Directional antennas help to 
counteract the problem. Loop an¬ 
tennas, based on the frame antenna 
that was popular in the early days of 
radio, are now standard equipment for 
the imadority of MW DXers. 

The second problem is knowing the 
right time to listen. Most parts of the 
world, with the exception of Austral¬ 
asia, can be logged at some time of 
the year. The hobby is not seasonal 
and is not restricted to the winter 
months. All that is required for success 
is a path of darkness between trans¬ 
mitter and receiver and, of course, 
favourable propagation conditions. 
Broadly speaking the best DX to be 
had in the U.K. will be trans-equatorial 
in summer and from the northern 
hemisphere in winter. The Far East is 
only heard in winter while stations in 
East and South Africa are usually only 
logged in summer. 

There is no lack of stations, in fact 
there are many more of them on the 
medium waves than on all of the short¬ 
wave broadcast bands put together — 
over 5,000 in the United States alone. 
Canada, United States, Caribbean, 
Central and South America, Africa, 
Near East, India, China and Japan, 
have all been logged on numerous occa¬ 
sions by DXers in .this country. 

The medium waves are used almost 
exclusively for local broadcasting, pro¬ 
pagation 'being by ground wave. During 
the daytime the skv wave is absent 
since high angle radiation is absorbed 
by the lowest part of the ionosphere — 
the “0” layer. This layer disappears at 
sunset enabling refraction from higher 
regions to take place; even vertical 
radiation is returned. The sky wave 
interferes with the ground wave to pro¬ 
duce severe fading in areas where the 
two are comparable in strength. As 
distance increases from a MW trans¬ 
mitter, an area is reached where selec¬ 
tive fading and distortion occur after 
dark limiting the useful night-time 
range of the transmitter. 

The ground wave diminishes in 
strength as the distance from the trans¬ 
mitter increases and finally disappears. 
Beyond this point after dark only the 
sky wave can be received, we are now 
out of the normal service range of the 
transmitter and the signal is becoming 
DX. 



Figure 1. The loop antenna and , lower right , the method of connecting 
it to the receiver. 


Anti-fading antennas are used by 
large numbers of medium wave trans¬ 
mitters. This type of antenna, which is 
vertical, puts out maximum signal at 
low angles to the horizon and min¬ 
imum signal at high angles. The reduc¬ 
tion in high angle radiation reduces the 
amount of sky wave into the service 
area, consequently fading decreases 
and the night-time range is extended. 

Low angle radiation is of great inter¬ 
est to the DXer. It enters the ionos¬ 
phere at a shallow angle and can travel 
up to 1,500 miles in a single hop after 
reflection by the “E” layer. Often it 
continues for thousands of miles in 
successive hops when propagation is 
favourable. Conditions on the medium 
waves are more variable than on the 


short waves, a factor which frequently 
causes disappointment to the new¬ 
comer. Persistence and patience are the 
qualities required of the MW DXer. If 
you do not hear North America at the 
first attempt then try .again a few days 
later. If conditions are poor they are 
unlikely to remain so for long. 

No serious MW DXer would be 
without a loop (figure 1). This type of 
antenna is directional; maximum pick¬ 
up is along the plane of the windings, 
minimum pick-up along a line at 
right angles to the windings. The depth 
of the null (degree of signal suppres¬ 
sion) depends on the electrical balance 
of the windings so it is important that 
they should be symmetrical. 

The loop is very simple to use. Tune 


CHOOSE THE BEST-IT COSTS NO MORE 



0. T. IEMPRIERE & CO. LIMITED. Head Office: 2741 Bowden Street, Alexandria, N.S.W. 
and at Melbourne • Brisbane • Adelaide • Perth 
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Modern, comprehensive 


ROTARY SWITCH 

multitester 

sensitivity 2500 o /V AC and DC 





\ 

• Easy-to-use range selector switch. • Automatic overload 
protection. • Mirror scale for accurate reading. • Dust-proof 
sealed operating component with printed circuitry. • Test- 
leads with “turn-around” plugs and elastic sockets ensure 
positive plug-to-socket contact and directional lead manipula¬ 
tion. • Battery in leakproof plastic container, readily replace¬ 
able. • Attractive lightweight case. $13 piu* 5,1*, tax. 


DC VOLTAGE (5 ranges) 
AC VOLTAGE (5 ranges) 
DC CURRENT (3 ranges) 
RESISTANCE (3 ranges) 


SENSITIVITY 

BATTERY 

dB 

ACCURACY 

RESISTANCE 

SIZE/WEIGHT 


0-6/12/60/300/1200V 
0-6/12/60/300/1200V 
0-300 fi A/3mA/300mA 
0-20K/200K/2M ohms 
Midscale Approx. 
120/1.2K/12K1* 

2500 ohms per volt AC 
2500 ohms per volt DC 
2 x UM-3 (1.5V) battery 
(or equivalent) 

From -20 to +17 
DC 3% of full scale 
AC 3% of full scale 
3% of scale length 
166 x 41 x 70 mm/ 
Approx. 330 gr. 



KEW 66 High Sensitivity 
MULTITESTER $18 plus sales tax. 

DESIGNED AND ENGINEERED WITH 28 MEASURING 
RANGES FOR VERSATILITY AND ACCURACY. 
MEASURES OVER A WIDE RANGE OF VOLTAGE, 
CURRENT AND RESISTANCE. FEATURES AUTOMATIC 
OVERLOAD PROTECTION, NEW MIRROR-SCALE 
METER TO ENSURE ACCURATE READING. “TURN¬ 
AROUND” LEAD-PLUGS AND INTERCHANGEABLE 
BATTERY. 


Distributed by: 


JACOBY® 

MITCHELL 


SYDNEY . 

MELBOURNE 
ADELAIDE .... 


26 2651 BRISBANE . 

30 2491 PERTH . 

53 6117 LAUNCESTON 
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in a station on the receiver, peak it 
with the loop tuning control and rotate 
the loop for optimum reception. 
Frequently it is possible to null-out 
different stations on the same frequen¬ 
cy, e.g. on 1070KHz CBA in Canada 
can sometimes be heard free of inter¬ 
ference if the null is pointing towards 
LR1 in Buenos Aires and similarly 
LR1 can be heard with CBA nulled- 
out. 

There are additional benefits to be 
had from a loop. Static is reduced in 
early summer when much of it comes 
from thunderstorms to the south; it can 
be eliminated when listening to the 
west. Overloading and cross-modu¬ 
lation are reduced, leading to the un¬ 
likely, but quite correct, claim that 
audio quality is sometimes better when 
using a loop. Direction finding can be a 
help to station identification. Turn the 
loop until the unidentified station dis¬ 
appears, when its direction will be 
along a line at right angles to the wind¬ 
ings. 

The 40in loop is a compromise 
between pick-up and convenience. A 
larger loop will have greater pick-up. 
Alternative sizes can be constructed, 
using approx. 100ft of plastic covered 
wire of about 22SWG for the main 
winding which should be wound to a 
whole number of turns. If the loop will 
not tune to the HF end of the band 
there are too many turns. If it will not 
tune to the LF end then add turns or 
increase the value of the tuning capaci¬ 
tor. 

If anyone has space to erect a long 
wire antenna several wavelengths long 
he will find it is directional along the 
length of the wire and the pick-up will 
be far greater than that of a loop. 
DXers in New Zealand achieve 
remarkable results using long wires. 
Few of us in this country will have the 
space for this type of antenna and it is 
doubtful if one would be of value in 
the presence of strong QRM. 

No one should be deterred from 
DXing on the medium waves through 
lack of an outside antenna. The ordin¬ 
ary TV antenna gives excellent results 
when used in conjunction with a good 
earth at the receiver. Connect the inner 
wire of the co-ax downlead to the an¬ 
tenna socket and earth the outer braid¬ 
ing. In some locations better results 
will be obtained by using the co-ax 
outer as the antenna. 

EDITORIAL NOTE: The remainder 
of the article is largely concerned with 
European reception conditions and 
specific stations which can be heard by 
European DXers; it is unlikely to be of „ 
great interest to listeners in this part of 
the world. However, a number of inter¬ 
testing points are raised which should 
be of value to all MW DXers, 

An expensive communications 
receiver is not essential to receive DX 
stations on the medium waves, especial¬ 
ly if a loop antenna is used. Desirable 
features, however, are good sensitivity 
and selectivity, and freedom from 
cross-modulation and overloading. The 
loop antenna described here is obvious¬ 
ly best suited to receivers with a con¬ 
ventional aerial coil, and conventional 
aerial and earth terminals, to which the 
coupling loop can be connected. Where 
the receiver has a built-in loop or fer¬ 
rite rod antenna, the directivity pat¬ 
terns of the inbuilt and external an¬ 
tennas could become confused. 

(Continued on page 190) 
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A READER BUILT IT 


Capacitor Measurement with Solid State VOM 


A reader describes a number of modifications to the Solid 
State Volt-Ohm Meter of December 1968, including circu¬ 
itry to provide direct reading of capacitance. This facility 
can even be extended to electrolytic types. 


voltage rating units. A complete prac¬ 
tical circuit is shown. 

Submitted by: Mr N. R. Ross, 17 
Loogana Avenue, Glenroy, Victoria, 
3046. 


Recently having the need to measure 
several paper capacitors (value un¬ 
known) I devised the enclosed circuit to 
be used in conjunction with my modi¬ 
fied version of the “Electronics Austra¬ 
lia” SSVM. The scale law it follows is 
the same as the existing ohms scale, 
and the capacitance range selector is 
identified with the centre scale value of 
the range selected. 

The procedure to use it is the same 
as for any ohm meter. First, short the 
leads together and adjust the “infinity 
set” control for FSD with the meter se¬ 
lected to 10VAC. Then select a suit¬ 
able capacitance range and connect the 
capacitor to be tested. In practice this 
works very well and makes a useful 
accessory to the “EA” meter. 

As shown by the attached circuit, I 
have altered the meter AC voltage rec¬ 
tifier circuit to give a greater margin of 
safety on the higher AC ranges and 
included a 1VAC range in the meter 
itself by using a separate germanium 
diode for the low AC ranges and a 
separate 1VAC scale. 

To overcome an appreciable calibra¬ 
tion drift with battery voltage drop (ap¬ 
proximately 1 per cent per volt 
change), a zener controlled regulator 
was incorporated. This not only cured 
the calibration drift but, by running the 
circuit at 15 volts, the standing current 
is reduced by an amount which more 
than compensates for the slight zener 
diode bleed current, thus giving a mar¬ 
ginal increase in battery life. 

One fringe benefit of the battery 
switching circuit is that in the “OFF” 
position, operating the Battery Test 
switch gives battery volts, while in the 
“ON” position the zener regulated volt¬ 
age is monitored. This enables both 
battery condition and zener action to 
be verified. 

Finally, current ranges were added 
as a logical extra and resulted in a 1 
per cent accuracy meter with com¬ 
prehensive volts, amps, and ohms 
ranges. 

It is also possible, with little addi¬ 
tional cost, to test electrolytic capaci¬ 
tors. The only modification required is 
the addition of two diodes and resistors 
as shown in the basic circuit. 

In operation the test and reference 
capacitors form a voltage divider, the 
one with the highest voltage developed 
across it will cause its respective diode 
to conduct and charge BOTH con¬ 
densers to the peak value, after which 




SSVM 

I0VAC RANGE 
READ OHMS 
SCALE 


TEST 



The upper circuit is for a capacitor tester suitable for all non - 
electrolytic capacitor types. The lower circuit shows the modifications 
needed to accommodate electrolytic types . 



A basic circuit of electrolytic 
capacitor tester, from which 
the practical circuit was de¬ 
rived. 

both diodes are reverse biased and 
play no further part in the divider ratio 
action of the two capacitors. 

The DC bias developed is at least 
equal to the peak AC applied and pre¬ 
vents reverse current flow through the 
electrolytic capacitor. The 2.2K resis¬ 
tors act ais current limiters in short cir¬ 
cuit conditions. 

It is possible to use electrolytic 
capacitors in the reference position ilso 
provided the correct polarity is 
observed. In practice lOuF seems to be 
the upper limit for reasonable scale ac¬ 
curacy. As the bias voltage developed 
varies from 7.07 to 14.14 volts DC 
depending on the ratio of the two 
capacitors it is unsuitable for very low 



A complete circuit of the modi¬ 
fied VOM, showing other 
changes and additions , appears 
on page 105. 


7 transistors, uses 1 standard Pen- 
lite battery size 2iin x 2±in. The 
only miniature radio using standard 
batteries (refill battery 10c). Com¬ 
plete with instruction leaflets. 

Pack and post $39.75. 

RADIO HOUSE 

306-308 PITT STREET, 
SYDNEY, N.S.W. 2000. 
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the PROFESSIONAL TAPE 

for AROUND HALF the PRICE 


OF ORDINARY QUALITY TAPES 


“BRAND 5" — unconditionally guaranteed and 
manufactured to highest U.S.A. professional 
standards and sensationally priced at half that 
of comparable tapes. 

“BRAND 5“ has high remanence iron oxide 


emulsion coated to highest grade Acetate or Mylar 
base material. 

“BRAND 5“ ensures unmatched results in high 
fidelity mono and stereo recordings, with certain 
protection against head wear, squeal and gumming 
of heads. 


LENGTH TYPE No. 


DESCRIPTION 
& MIL. THICKNESS 


i20(y 

1800' 

1800' 

2400' 

2400' 

3600' 

1200 ' 

1200 ' 

1800' 

600' 

900' 

900' 

1200 ' 

1200 ' 

1800' 


15D? 

10D7 

10D7M 

5D7M 

5D7MT 

5D7MS 

10D57 

1QD57M 

5D57M 

15D5 

10D5 

10D5M 

5D5M 

5D5MT 

5D5MS 


7" REELS 

1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 
.5 MYLAR 
.5 TENS1L MYLAR 
.33 MYLAR 

5|" REELS 

1.0 ACETATE 
1.0 MYLAR 
.5 MYLAR 

5" REELS 

1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 
.5 MYLAR 
.5 TENSIL MYLAR 
.33 MYLAR 


price 


6.60 

7.25 

9.15 
10.40 
11.90 
13.20 

5.50 

6.00 

8.90 

3.40 

4.15 
5.32 
6.95 
8.70 
9.60 


3.00 

3.25 
3.99 

4.75 

5.25 

6.75 

2.55 

2.95 

3.75 

1.80 

1.98 

2.25 
2.50 

2.75 

3.75 


irwr-rw tvpp DESCRIPTION NORMAL 

LENGTH TYPE No. & MIL. THICKNESS PRICE 


CORRESPONDENCE TAPES 


900' 


150' 

225' 

225' 

300' 

600' 


3D32MS 


15D3 

10D3 

10D3M 

5D3M 

3D3MS 



3*" REELS 

.33 MYLAR 

3" REELS 

1.5 ACETATE 
1.0 ACETATE 
1.0 MYLAR 
.5 MYLAR 
.33 MYLAR 


C30 

C60 

C90 

C120 



3.90 


.95 

1.20 

1.65 

1.95 

3.30 


3.10 

3.50 
4.75 

6.50 


1.95 


.50 

.65 

.70 

.85 

1.60 


1.10 

1.20 

1.95 

3.00 



AVAILABLE AT ALL GOOD RADIO, 
TAPE AND SOUND STORES 

GREEN CORPORATION LTD. .for streeh; 


r GREEnToRPORATION 1 LTD. ™" “ sTI 

1 324 PITT STREET, SYDNEY, N.S.W. 2000 

Please send me FREE 24-page booklet “How to Make 
Quality Tape Recordings at Home”. 


NAME. 

ADDRESS 
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Rl» 20V METER MULTIPLIER xC.5 
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The world's most reliable 
name in precision tape recorders 


ASK THE PROFESSIONALS AT 


^Ish the professional! 


e prof essional 
who owns one 

ACTION AND SOUND 

The New Breed styled UHER professional 
portable range. 

Report 4000L —the most successful report- 
er model. 

Report 4200/4400 stereo — the world's 
smallest true hi-fi stereo recorder. 

Report 1000 Pilot — the world's most ad¬ 
vanced compact lip-synch recorder. 

Data: Single track-2 or 4 track-mono- 
stereo-4 speeds-4 way power supply-20- 
20,000cps. 


ATRAJ& 


PTY. 


N.S.W.: 

N.S.W.: 

N.S.W.: 

N.S.W.: 


Available 

John Border Photographies Pty. Ltd. 
17S Liverpool St /403 George St 
Sydney. T>l.: 26 1106. 

Milverton Sound Centre. 

? 91 Pacific Highway. Chatswood. 

el.: 41*4365. 

Glen Dor Camera Centre. 

43 The Corso. Manly. 

Tel.: 92-2709. 

Camera & Taperecorder Industries 

Pty. Ltd.. Piccadilly Centre, Wol¬ 
longong. Tel: 2-SS2S. 


5 McLaren St, North Sydney. Phone 92 4177. 
from the following franchised UHER Agents:— 


N.S.W.: Photo HI-FI Pty. Ltd.. 

367 Pitt Street. Sydney. 

Telephone 26 3234. 

W.A.: Alberts TV and HI-FI Centre Pty. Ltd.. 

282 Hay St.. Perth. Tel.: 21-5004. 
QLD.: A. i. Harrow Pty. Ltd.. 

123-125 Charlotte St.. Brisbane. 

Tel.: 31-3081. 

VIC.: Atram Pty. Ltd., 44 Lothian St.. Nth. 

Melb. Tel.: 329 8211. 

VIC.: Klapg Electronics Pty. Ltd. 

224 Chapel St., Prahran. 

Tel.: 51-4653. 


VIC.: Photosound Pty. Ltd.. 

7 Cookson St,. Camberwell. 

Tel.: 82-7042. 

S.A.: Kallln Distributors (Wholesale) 

Pty. Ltd., 140 Gawler Place. Adelaide. 
Tei.: 23-6055 (11 lines). 

A.C.T.; Canberra Sound and Recording Service. 
109 Malura Ave., Dickson. 

Tel.: 47-7980. 

N.T.: N.T. Musical and Electrical (W/S) 

Pty. Ltd., 54 Cavanagh St.. Darwin. 
Tel.: 3072. 


YOU TOO can take part in 

ACTION and SOUND 

The New Breed UHER—BANDRECORDER 
with Royal Deluxe—Varicord 23/263 — 
Universal 5000. 

Stereo Home Studio of the ultimate hi-fi 
class. Your choice of varying your machine 
in 4 different ways. 

Data: 4 or 2 track stereo operation — 4 
speeds 4 heads—4 amplifiers—A & B mon¬ 
itoring VOR—11 exclusive recording 
functions—operated by one control—dia- 
pilot—echo sound—mixing—20 watts rms 
push/pull output by separate amplifier— 
20-20,000 cps at 7i ips.—all new tape 
comperator drive system—teakwood cab¬ 
inet—can be hung on wall like picture. 

BE SURE USE 


UHER 


YOUR NEXT CHOICE 


























A READER BUILT IT . . . continued 

Horizontal Deflection Tester 

If you are interested in novel devices to assist servicing act¬ 
ivities, this simple EHT checker should appeal. It probably 
could be made from junk box parts for virtually nothing. 


Inspired by same of the recent com¬ 
ments in the Serviceman notes, here is 
a description of a simple horizontal de¬ 
flection tester which, by reason of its 
simplicity, small size, and ease of use 
may be more suitable for field work 
than the more elaborate methods some¬ 
times suggested. I first saw the idea in 
“Radio Electronics” for October, 1965, 
as commercial device. I made one for 
use by a relative who is a professional 


i 

serviceman. It has been in use for sev¬ 
eral months. 

The device consists of a pickup coil, 
a signal amplifier, a detector, a DC 
amplifier and a meter. It is powered by 
a small 9V radio battery. 

The pickup coil is an old horizontal 
oscillator coil and this should be 
mounted near the outer edge of a non- 
metallic box. (Editorial Note: Although 
not mentioned by the author, it seems 
certain that he intended the pickup coil 


Here is a circuit of a simple inter¬ 
com set-up. A small loudspeaker at 
each end of the system acts as both 
speaker and microphone, depending 
on the direction in which the amplifier 
is working. Both ends of the system re- 


to be resonated at 15625Hz by the 
selection of the capacitors across it and 
the adjustment of its internal slug.) 

The transistors are oddments from a 
computer board. Any general purpose 
transistors would seem to be suitable. 

In use, the tester is held about six 
inches away from the EHT lead. On 
pressing the “ON” button the meter 
should read nearly full scale, depending 
on the exact distance from the lead. If 


no reading is obtained move the tester 
close to the horizontal amplifier stage. 
If there is still no reading, move it 
close to the horizontal oscillator or its 
ringing coil. By this means it is possible 
to check whether the horizontal os¬ 
cillator, amplifier, and EHT circuits are 
working, without making any con¬ 
nection to the set. 

Submitted by: Mr A. D. Fuller, 406 
Pennant Hills Road, Pennant Hills, 
N.S.W. 2120. 


quire a function switch to allow the 
other station to be called and a buzzer 
to allow the station itself to be called. 
The switch is a three-position, single¬ 
pole type, preferably with a spring- 
loaded action in the “Ring” position. It 


is normally left in the “Standby” posi¬ 
tion until the buzzer sounds, then 
moved to the “Speak/Listen” position. 
When initiating a call the switch is first 
moved to the “Ring” position, then to 
the “Speak/Listen” position. 

A “Press-to-Talk” switch is provided 
at the master station only. This is 
shown as a two-pole, two-position 
switch. One advantage of the circuit is 
that it requires only two wires between 
stations, and another that both stations 
have complete privacy while ever their 
switch is in the “Standby” position. 

Submitted by: Mr D. Kaye, 18 Peake 
Parade, Peakhurst, N.S.W. 2210. m 


again 

AVAILABLE- 
BASIC POWER 
SUPPLY KITS- 


New improved version — consists 
of transformer 240V. to tapped sec¬ 
ondary. Selenium bridge rectifier, 
1000/16 filter capacitor. Will pro¬ 
vide D.C. voltages from 6 to 12 at 
600m.a. 

Suitable for transistor radios, record 
players, tape recorders, etc. Wiring 
diagram supplied. 

$4.95 Plus pack and post. 
Vic. 35c. Other 65c. 

POLYPAC No. 10 

Contains 25 assorted i and 1 watt 
resistors. Preferred value s ± 5%. 
$1 Plus Pack and Post, 10c. 

POLYPAC No. 11 

Contains 25 assorted i and 1 watt 
resistors. Odd values ± 5%. 

$1 Plus Pack and Post, 10c. 

Above values may be specified if 
required. 

POLYPAC No. 12 

Contains 27 polyester film capaci¬ 
tors. 3 of each value from .001 to 
.1 mfd, at 100 v.d.c.w. 

$2 Plus Pack and Post, 10c. 

POLYPAC No. 13 

Consists of 12 assorted electrolytic 
capacitors. 2 of each value front 2 
to 47 mfd at 25 v.w. 

$1.75 Plus Pack and Post, 10c. 

POLYPAC No. 14 

Consists of 10 assorted electrolytic 
capacitors. 2 of each value from 
100 to 2200 mfd at 25 v.w. 
$4.50 Plus Pack and Post, 10c 
25 v.w., O.K. Lower Volt also. 

FREE—Resistor colour code chart 
with each order. 

Get our quote for other compon¬ 
ents. LOWEST PRICES. FASTEST 
SERVICE. 


LANTHUR 

ELECTRONICS 

69 BUCHANAN AVENUE, 
NORTH BALWYN, 3104 
VIC. Telephone 85 4061 




Simplicity is the main feature of this intercom , which nevertheless 
offers most of the features needed in any two-station system . 



The circuit uses only a few non-critical components , most of which 
are likely to be found in the junk box. 


immiiiiiimuiiiiiiiiiMiiiiiiiiiiiHiiHMiiHittmuiiiiiiimiuiimmiimiiiimiiiiiiiiiinmiMiiimiiimiiiim 

Simple Intercom 

Most experimenters have a need for an intercom system at 
one time or another, such as between the house and the 
workshop. The simple set-up described here would be all 
that was needed in many cases. 
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BASF 

low noise-high output. 


BASF L H Magnetic Recording Tape is the 
world's only tape which combines ultra-low 
noise with a significant increase in output 
level across the entire audio spectrum. Other 
"low-noise" tapes simply do not have this 
increased output level. 

By decreasing the basic tape noise, and 
increasing sensitivity BASF engineers have 
achieved a dramatic improvement in signal- 
to-noise ratio (Dynamic range) of as much as 
8db over other quality tapes on the market. 
This means that recorders can reproduce 
sounds, from the faintest whisper to a boom¬ 
ing crescendo, with more clarity, realism and 
less distortion than ever before. 

BASF Low noise-High output magnetic 
recording tape — "the beginning of a new 
recording revolution." 


MAURICE CHAPMAN & CO. PTY. LTD., 

276 Castlereagh Street, 
Sydney, N.S.W., 2000. 
Phone: 619881 


mcoi/fp 
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Loudspeaker-cum-pipe units for Conn organs 


An interesting accessory to Conn electronic organs is a loud¬ 
speaker system which resembles a rank of pipes. Is it a pure 
gimmick or does it have qualities which could contribute to 
the character of the final sound? 


When we put the question to a repre¬ 
sentative of Conn in Sydney, Messrs R. 
H. Elyy Pty. Ltd., their answer was 
very simple: Run some tests on a unit 
for yourselves! 

A number of different units are 
available in the Conn range, with larg¬ 
er and smaller “ranks” and with the 
pipes arranged in different con¬ 
figurations to suit the fancy of individ¬ 
ual purchasers. 

The unit pictured involves a solidly 
constructed base, measuring 42 x 6 x 8 
inches. It supports 48 pipes in all, rang¬ 
ing in length from about 27 inches to 1 
inch and in diameter from about H 
inches to 3/8 inch. The pipes are 
metal, finished in dull gold and, in fact, 
the appearance and workmanship is ex¬ 
cellent. 

The literature that comes with the 
loudspeaker-pipe unit says more or less 
what one would expect it to say. It 
stresses that the pipes are very care¬ 
fully tuned to individual notes of the 
musical scale. It carries the clear impli¬ 
cation that a unit which looks like a 
pipe rank, and Which is tuned like a 
pipe rank, must be able to contribute 
pipe-like qualities to an electronic 
organ. 


In case we were doubtful about the 
claims in the brochure, there was 
apparently no lack of commendation 
from organists who had tried the unit 
and been impressed enough by it to 
sign a cheque on the spot. What basis 
could there be for such a reaction? 

As the accompanying photographs 
indicate, the base of the unit is a solid¬ 
ly built, elongated, sealed enclosure, 
with four 9x6 inch loudspeakers end 
to end, facing upward. It is padded 
internally and is virtually a line-source 
loudspeaker system, positioned horizon- 
tally instead of vertically. The 
loudspeakers are connected in phase, in 
series parallel, to present a nominal 
impedance of 8 ohms. 

When fed with signal, the four cones 
move in unison and radiate upward 
through an array of pipes. 

Here there is a most obvious diffe¬ 
rence between this unit and a wind- 
driven rank, where the only pipes 
which can propagate sound are those 
which are selectively blown at any par¬ 
ticular instant. In the Conn unit, with 
all loudspeakers radiating simulta¬ 
neously through all pipes, one might 
readily jump to the conclusion that the 
array of pipes is nothing more than an 


elaborate fret; that the advantage of 
the system, if any, would come from 
the natural dispersion of sound being 
projected toward the ceiling rather than 
directly toward the audience. 

However, examination of the behav¬ 
iour with a microphone and a variable 
frequency tone source indicated that 
there is more to the operation than 
this. 

To be sure, all loudspeakers do radi¬ 
ate directly through all the pipes and, 
to this extent, any remark about the 
pipes constituting an elaborate fret is 
justified. 

At the same time, close-up listening 
with the microphone indicates that 
individual pipes, or groups of pipes, do 
tend to resonate and to augment the 
acoustic output by 6dB or more when 
the tone being fed through the system 
approaches their air-column resonance. 
It is possible to follow the effect pro¬ 
gressively from the larger to the 
smaller pipes as the test tone is raised 
in frequency. 

To the listener, standing back from 
the unit, there is a tendency to identify 
the total sound with its most prominent 
source, which is the resonant pipe for 
that particular frequency. 

In the case of the unit pictured, the 
nominal frequency range accom¬ 
modated by the pipes is from 120Hz to 
1900Hz. Other units extend the cov¬ 
erage downwards. 

When a complex tone is fed through 
the system, the tendency is for the fun- 



The Conn model 145 “Electronic Pipe” unit , 
which is the subject of comment in this article. 
Other units cover a lower frequency range and/or 
offer a different configuration of pipes. 


An inside view of the Electronic Pipe unit , with 
one of the loudspeakers detached . Radiation at 
frequencies above the range of the pipes is limited 
by the obstructions in front of the cones. 
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Range of Cartridges 

now available, covers all the 
requirements for record reproduction 

There's a Shure high-trackability 
cartridge to suit every individual, 
taste. The model of your choice is 
available from your dealer now. 

The new Shure M90 and M70 
series feature the latest 
"Snap-in" type mounting bracket 



New clip-on easy-mount design cuts cartridge mounting 
time in half. First you mount the specially-designed retain¬ 
ing clip in the tone arm head—there's plenty of room for 
your fingers and screwdriver. Then you connect your leads 
and simply snap the cartridge into the retaining clip. 
Alignment is positive and precise. Stylus replacement is 
greatly simplified, too. 

CARTRIDGES WITH ELLIPTICAL STYLI 


• 

VI5 Type II 

for 

grams 

tracking 

• 

M9IE-EP 

for J-l| 

grams 

tracking 

• 

M93E-EP 

for 1 *-3 

grams 

tracking 

• 

M7IEB-EP 

for 11-3 

grams 

tracking 

• 

M55E-EP 

for |-2 

grams 

tracking 

• 

44E-EP 

for IJ-4 

grams 

tracking 


CARTRIDGES WITH SPHERICAL STYLI 


VI5 Type 

M7I-6-EP 

M7IC-EP 

M73G-EP 

M44-5-EP 

M44-7-EP 


11-7 


for 

for 

for 

for 

for 

for 


i-i* 

If 3 

3- 5 

Mi 

t-4 

4- 3 


grams tracking 
grams tracking 
grams tracking 
grams tracking 
grams tracking 
grams tracking 


NOTE: MODELS NOT LISTED HAVE BEEN DISCONTINUED 
For further information contact your Dealer or 


AUDIO ENGINEERS PTY. LTD. 

342 KENT STREET. SYDNEY, 2000. TELEPHONE 29 6731 


damental to be radiated most strongly 
from one pipe (or group of pipes) and 
the individual harmonics from other 
pipes (or group of pipes). There is 
therefore an inherent frequency-con¬ 
scious dispersion effect which can be 
expected to broaden the apparent 
source of sound, as compared with a 
more conventional loudspeaker system. 

One would logically expect the effect 
to be most apparent from the larger 
pipes because of their superior coupling 
to the loudspeaker cone. And looking 
at the system as a complicated fret, one 
would expect the higher frequencies to 
suffer from limited egress, giving some¬ 
thing of a top-cut effect to the overall 
reproduction. 

To test these theories, we coupled 
this system and another conventional 
bookshelf system to the respective 
channels of a stereo amplifier which 
had separate tone controls for each 
channel. It was immediately apparent 
that the Conn loudspeaker-pipe system 
did have limited high-frequency res¬ 
ponse, roughly equivalent to having the 
treble control on a normal amplifier 
channel turned to about two-thirds cut. 
In itself, this would tend to attenuate 
high order harmonics and modify 
organ voices towards a “flute” charac¬ 
teristic. 



(“Deutsche Welle Programm”) 

But the interesting thing was not the 
limited top response, which could read¬ 
ily be achieved by other means, but a 
most noticeable dispersion of the sound 
source. 

In fact, the system achieves acousti¬ 
cally, and in an elegant manner, what 
we once sought to achieve in the pre¬ 
stereo days — the left-right dispersion 
of mono sounds by separating the high 
and low frequency loudspeakers. It is 
an effect which would readily catch the 
ear of a pipe-conscious organist. 

But the observations set our minds 
working along another line. If the 
problem of purchasing, duplicating or 
accommodating one or more Conn 
units is too great, why not try for the 
same effect using loudspeakers alone? 
Why not a whole array of smallish 
loudspeakers, suitably dispersed and 
fed through simple series-resonant fil¬ 
ters, to provide a sequence of over¬ 
lapping response curves? 

They might easily produce a very 
pleasing dispersion effect. It is some¬ 
thing we want to look at — if and 
when we get time! If any reader likes 
to develop the idea, we’d very much 
like to hear how they get on, H 
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BUY RIGHT... FROM ENCEL 


KEEP COUNT OF SIDES PLAYED 

Some manufacturers suggest that the pick-up stylus be 
examined under a microscope at least once every thousand 
LP sides. Some suggest other figures. But how does one keep 
track of the number of sides played? This counter, placed 
alongside the turntable, will help you remember; it is simply 
flicked each time a record is played. 


By Ross Tester 


Basically, the counter is contrived 
from an electro-magnetic counter, 
designed to run from 50-volt pulses. If 
required, it could be left as such, but 
having to airrange electrical impulsing 
would render it too complicated for the 
task we had in mind. As it is, the only 
outlay required for the unit is the cost 
of the counter, plus a small amount of 
aluminium for the case. 

It has been suggested that such a 
unit would be more useful if it were 
somehow connected to the pick-up arm 
itself and automatically triggered. 
While this is possible, we feel that it is 
hardly warranted. The counter requir¬ 
es very little effort on the part of the 
operator to trigger. 

The counter we used was one of 
those available from disposal stores for 
a dollar or so. Ours came from Deitch 
Bros., of Sydney and cost $1.25. It is a 
relatively simple matter to convert the 
counter to mechanical, rather than 
electrical operation. All that we found 
necessary was to fit a lever to the ar¬ 
mature of the relay, thus replacing the 
pull of the magnet with a push from 
the fingers. 

Not requiring the magnet, we cut 
it and its frame off the counter section 
with a hacksaw. If preferred, the mag¬ 
net can be removed intact by dis¬ 
assembling the unit and lifting it out. 
The frame, however, must still be cut 
away, though care must be taken to 
leave adequate metal to support the re¬ 
quired mechanism. Approximately 2\ 
inches should! be cut away. 



All that is required to operate 
this simple counter is to push 
the actuating lever , which has 
been added to the original unit. 
The counter may be left in any 
convenient position near the 
turntable . 

The case which the unit comes in is 
unsuitable for our present purpose 
since it covers only the readout move¬ 
ment. We elected to construct a new 
case which would look the part and be 
more robust. Messrs Radio Despatch in 
Sydney were able to supply a “mini¬ 
box” (type No. AMB-2) which neatly 
accommodated the unit crossways. It 
was much too long but it proved a fair¬ 
ly simple matter to bend the minibox 



The counter completely disassembled . The lever which is added to 
the mechanism can clearly be seen on the armature of the old relay , 
at the extreme left of the picture . The hook which can also be seen 
on the armature normally engages the ratchet wheel of the counter. 

It is this hook which actually progresses the numbers. 





ELECTRONICS PTY. LTD 

Head Office: 

431 Bridge Rd, Richmond. Victoria. 3121. Tel. 42 3762 

□ Wholesalers □ Trade ins accepted □ Terms 

Australia’s Greatest Hi-Fi Centre 


NEW TO 
AUSTRALIA 
BUT LONG 
FAMOUS ON 
THE CONTINENT 


SPEAKER 

SYSTEMS 


SEAS 
WOOFER 
25 TV-EM 


SEAS 

DOME 

TWEETER 

87H 


A completely new construction, with 
so-called "soft dome" diaphragm. 
To obtain high loading with extra¬ 
ordinary low distortion. In contrast 
to other tweeters it has a large dia¬ 
meter voice coil (li") wound with 
aluminium wire. The new construc¬ 
tion diaphragm with wide spherical 
dispersion ensures this tweeter a 
place in the top class. Sensitivity, 91 
oB. 


Specifications: Technical data is 
available from Encel's on request. 
Get to know SEAS, the Scandina¬ 
vian speakers famous in Europe 
since 1933. 


Constructed on the "Long Throw" 
principle with neoprene-suspended 
diaphragms. They have heavily 
dimensioned moving systems and 
have an upper cut-off frequency 
which is lower than the break-up 
frequency of the diaphragms. Thus, 
the relatively expensive low-pass 
filter sections of the crossover net¬ 
works can be eliminated. Sensitivity, 
86 dB. 
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Which one is the new Akai M-10? 


They all are! 


We get carried away every time we turn one on. Ten 
years ago we introduced the “Big M“ series. Since then, 
thanks to you, these fine stereo tape recorders have sold 
as fast as they could be produced. 

The new M-10 is the finest of the series. Features include 
AKAI’s world famous cross-field head system, 3-speed 
direct drive capstan hysteresis synchronous motor, sepa¬ 
rate torque motors and continuous automatic tape 
reverse. 


These coupled with a 40 watt all solid state amplifier, give 
exceptionally wide frequency response with negligible dis¬ 
tortion and extremely low wow and flutter. 

The M-10 can be used with its own inbuilt loudspeakers 
or with your choice of external speakers. Ask to see the 
AKAI range. 

The M-10 is available in either oiled wood or vinyl 
cabinets. 


AKAI 




AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St., Sydney, N.S.W. Tel: 61-9881/146 Burwood Rd., Hawthorn, VICTORIA Tel: 81-0574 / 399 Montague Rd., West End, Brisbane, 
QUEENSLAND Tel: 4-0171/8 Arthur St., Unley, S.A. Tel: 71-1162/579 Murray St., Perth, W.A. Tel: 21-2561 SONNY COHEN & SON: 20 Isa St., Fyshwick, A.C.T. Tel: 9-1551 WILLS 
& CO., PTY., LTD.: 7 Quadrant, Lauceston, Tasmania Tel: 2-4641 
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into the required size, and re¬ 
move the excess material. As 
there is not much material to 
remove, a nibbling tool is the 
ideal way to do it. Dimensions 
are given, however, for those 
who wish to start with aluminium 
scrap and build their own case. 
Either 16 or 18 gauge aluminium 
is quite suitable both for the 
case and the operating lever, for 
which dimensions are also given. 

The position of the lever can 
be seen from the photographs. 
It is attached with the screw 
which originally performed the 
setting function, and which also 
holds the return spring. 

At right are the dimensions 
of the case we contrived to 
house the counter . The di¬ 
mensions may have to be 
modified slightly if the coun¬ 
ter you obtain is not a dupli¬ 
cate of the prototype . This 
unit is shown below . Note 
that the setting screw for the 
original relay armature now 
holds the operating tab and 
the return spring. 





Holes for the self-tapping screws 
should be drilled after assembly, to en¬ 
sure a tight fit, and to anchor the 
movement properly. The screws in the 
front of the case actually go into the 
movement itself. It is important that 
the screws in the rear only attach the 
lid on the case, and do not touch or 
penetrate the movement. Failure to 
note this will almost certainly result in 
the movement being pushed out of 
alignment, and in failure to operate. In 
fact, it will probably be necessary to 
remove a small amount of the move¬ 
ment with a hacksaw or file where the 
rear screws penetrate, in order to pre¬ 
vent even short screws from pushing 
on the movement. 


If required, a small piece of clear 
plastic or perspex may be inserted 
between the case and the lid to form a 
more attractive window and enhance 
the overall appearance. 

While the counter has no “reset” 
facility, the number can be reset by re¬ 
moving the shaft containing the travel 
gears from underneath the counter bar¬ 
rels, and manually resetting the wheels 
back to zero. The shaft must be 
replaced exactly in the centre, other¬ 
wise one end will dislodge, preventing 
the counter from working. 

However, the simplest way to operate 
the counter is to work it round until a 
suitable “round figure” comes up. You 
can then resolve to check the stylus on 
each new 100, even numbers of hun¬ 
dreds, every 500, or every 1,000. 

The frequency with which a stylus 
should be checked or replaced varies 
widely with circumstances: The nature 
of stylus (whether diamond or sap¬ 
phire) its shape and dimensions, play¬ 
ing weight, stylus system compliance, 
the condition of the records and how 
much the user cares about quality, rec¬ 
ord wear and record damage. The ap¬ 
propriate course is for the user to 
make a decision for his own equip¬ 
ment, based on maker’s recommenda¬ 
tions, and to use this counter as a means 
of giving effect to that decision. D 


iiiiiiiitintiiiiiiiiiimiiiiiMiiiimiHiiiiiiiiiMiiiiiiiiiiiMiimimMiiMiiiiiiiiniimiiiiiiiinnmiiiikmiiiiinini 


NOTES AND ERRATA 

HIGH PERFORMANCE AMPLI¬ 
FIER. (Reader Built It, May, 1970.) 
In the notes on page 105, par (e), 
mention is made of 0.1 uF decoupling 
capacitors required to fully bypass the 
two supply rails. These capacitors have 
not been shown on the circuit diagram 
on page 105, and should be connected 
as close as possible, and with as short 
leads as possible from pins 7 and 4 of 
the IC to power supply common 
(earth). 

SOLID STATE VOLTAGE REGU¬ 
LATOR (Reader Built It. June, 1970, 
pi 01). Zener diode shown as BCZ63. 
This type number, shown in this article 
and the original in the May, 1967 


issue, should have read BZY63. The 
BZY63 is now an obsolete type and a 
more up to date version of the same 
rating is the BZY88-C9V1. If neither 
of these diodes is obtainable, any 9V 
400mW type will be suitable. 

“ECONOMICAL AUDIO OSCIL¬ 
LATOR” (June, 1970, page 77). 
Parts list should read: 1 1M linear dual 
ganged potentiometer, not 2M. 

EXPERIMENTAL FM DIS¬ 
CRIMINATOR (June, 1970). Type 
numbers for integrated circuits, in both 
text and circuit, should carry the prefix 
uL, not uA. The output terminal of 
both uL900s, in both circuit and text, 
should be shown as pin 5, not pin 6, q 


ANY NEW MODEL 
BY FERROGRAPH 
IS ALWAYS 
NEWS WORTHY ... 



This new model 
heralds a 
completely 
new era ... 

SECOND GENERATION 

Jrerrot$raph 

SEMES SEVEN 


The Ferrograph Series 7 heralds 
a new era in tape recording . . . 
a completely new concept, but 
based on the reliability and rugged 
engineering that have established 
Ferrograph firmly in the position of 
Great Britain’s leading quality Tape 
Recorder manufacturer. 

You are invited to see and hear 
the Ferrograph Series 7 at our show¬ 
room, or write for fully descriptive 
brochure, free and post free. 



UNITED RADIO 
I DISTRIBUTORS PTY. LTD. 

■ SHOP 32, ASH STREET, 

ANGEL ARCADE, SYDNEY. 

| Telephone: 28-3718 28-3926 

(Ferrograph sales and service 
since 1948.) 

Please forward details of Ferro¬ 
graph Series 7. 

| NAME . 

I ADDRESS . 

.State. 
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The tables 

are turning 


MA70 

Favourite of 
sound enthusiasts 
all over the world. 


MA75 

Top of the BSR 
range. Features 
11” die-cast 
turntable and 
clip-in cartridge 
holder. 


The tables are turning. BSR turntables. BSR 
McDonald total turntables. Millions of them. The BSR 
turntable range includes the MA 75 with its big 11" 
die cast turntable, the MA 70, the MA65 and the MA55. 
The BSR McDonald range includes the model 
500/600 series and the Minichanger Module. They’re 
all turning out a great new sound. The BSR Sound. 

If you haven’t heard it yet... you should. See your 
BSR or BSR McDonald retailer or write to BSR or 
Goldring at the addresses listed below for full 
details of the range. 


MA55 

The BSR MA55 
provides an 
economical unit 
packed with BSR 
features. 


MA65 

Engineered to 
the same high 
standards as the 
others and 
incorporating 
many of their 
features. 


BSR: P1088 



BSR (A'Asia) Pty. Ltd. 

Ann Street Industrial Estate 
St. Mary’s New South Wales 
Telephone 623 0375-0376 



WHOLESALE DISTRIBUTORS 

Goldring Engineering (A’Asia) Pty. Ltd., 

N.S.W.: 443 Kent St., Sydney, 2000. 29-1275 
VIC.: 162 Pelham St., Carlton, Vic. 3053. 67-1197 
QLD.: 415 Adelaide St., Brisbane, Qld. 4000. 2-3247 
W.A.: 32 Northwood St., Leederville 6007 8-4988 
S.A.: 77 Wright St., Adelaide, 5000. 51-5117 
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NOW 

BSR MINICHANGER 

KnfSfM II EH Factory pre-assembled with stereo 

LhCm cartridge, base and dust cover. 

• A versatile, dependable record changer designed for 
compact equipment installations. Especially suitable 
for book width component systems. 

• Low mass tubular aluminium tone arm. 

• Automatic or manual play at 16, 33, 45 and 78 RPM. 

• Intermixes 10" and 12" records of the same speed. 

• Automatic shut-off after last record. 

• Detachable spindle. 

• Complete with A/C cord and audio cable. 


$59.95 including tax 


BSR (A’asia) Pty Ltd 
Ann Street Industrial Estate 
St Mary’s NSW 

Telephones 623 0375 and 623 0376 


Wholesale Distributors Goldring Engineering (A'Asia) Pty Ltd New South Wales 443 Kent Street Sydney 2000 Telephone 29-5802/3/4 Victoria 162 
Pelham Street Carlton 3053 Telephone 34-5105 Queensland 415 Adelaide Street Brisbane 4000 Telephone 2-3247 Western Australia 32 Northwood 
Street Leederville 6007 Telephone 84-988 South Australia 77 Wright Street Adelaide 5000 Telephone 51-5117 
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THE KEF “CRESTA” 




J. H. REPRODUCERS CO 


293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 
TELEPHONE: 277-3066 

Exclusive Australian Agents for — ADC Cartridges and Amplifiers, Kef speakers, J. H./G. H. Unipoise 
Arms, Pritchard Arms, TRANSCRIPTOR TURNTABLES and the popular J.H. Synchronous Turntable. 
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THE KEF "CRESTA" 


Here are some excerpts of the review of this remarkable speaker in the October 1969 issue 
of Hi-Fi News (U.K.): 

“The KEF Cresta is one of the miniature speakers — the serious designs — THAT REALLY 
DO WORK ... its bass resonance is commendably low at 54 Hz (measured), IN FACT, 
APPRECIABLY LOWER THAN ALL OTHER SPEAKERS OF COMPARABLE SIZE 
HANDLED TO DATE . . . The Crestas are very well made, just as carefully finished off 
as KEF’s larger, more expensive speakers ... the first impression on switching over to them 
from a very large system was of a generally similar sound, so much so that the reviewer 
crossed the room just to make sure he had indeed switched to the Crestas . . . this is as it 
should be, but it is always gratifying to find something working exactly as theory and design 
say it should . . . speech has a naturalness not easily attained in larger systems . . . properly 
sited the bass was EXCELLENT ... it was almost impossible to hear any difference with 
fabric panel fitted or left off . . . because the Crestas are so good, it is tempting to compare 
them with the larger top line speakers . . . not quite so good but difficult to say just where 
the difference lies ... a worthy addition to the KEF range.” 

When you listen to the really amazing little CRESTA, you will not believe that such a small 
unit can sound so big and reproduce the full range so superbly and effortlessly. IT IS 
TRULY THE VERY BEST OF THE VERY SMALL SPEAKER SYSTEMS. 


LIFELIKE 

SPEAKER SYSTEMS 









CLASSICAL 

RECORDINGS 


sensitive rubatos of careful attention to 
changing sonorities. 

In an occasional item — the Menuet 
Antique is one — I thought the playing 
ever so slightly heavy handed. Since 
the recital occupies three whole discs 
there is not the space available here to 
mention every piece. But I can, on the 
whole, recommend the set not only on 
the grounds of its modest club price 
but on the general high standard of 
performance throughout. 


Reviewed by Julian Russell 


★ ★ ★ 

SIBELIUS — Symphony No. 1 in E 
Minor. Pelleas and Melisande ex¬ 
cerpts. Halle Orchestra conducted 
by Sir John Barbirolli. World 
Record Club Stereo S/2803. 


WAGNER — Tannhauser (Dresden 
Version). Birgit Nilsson; Theo 
Adam; Wolfgang Windgassen; 
Dietrich Fischer-Dieskau and 
others with the Chorus and 
Orchestra of the Berlin Opera con¬ 
ducted by Otto Gerdes. DGG 
Stereo 139284/87. 

There is nothing on the box, the 
labels or even the accompanying bro¬ 
chure to identify this set as either the 
original Dresden version or the later 
Paris revision to which Wagner added 
the wonderful new baochanale music in 
the first act and rewrote much of the 
first scene between Tannhauser and 
Venus. I was hoping it was the latter 
but it turned out to be the former. 
I readily admit that the brief interlude 
of the Paris Bacchanale with its in- 
candesent orchestration and other evi¬ 
dence of the maturity of Wagner’s 
Tristan period make what follows seem 
a little homespun. But I personally am 
prepared to excuse the anachronism for 
the sheer excitement of the revision 
which dispenses with the last restate¬ 
ment of the Pilgrims’ Chorus. The cur¬ 
tain rises at the climax of the second 
statement of the old Venusberg music 
— two high thirds on the trumpets 
usher it in — and the new music con¬ 
tinues uninterrupted for something like 
20 minutes. 

The reason for its introduction may 
not be generally known. When Tann¬ 
hauser was first performed in Paris it 
was the fashion there for every opera 
to include a ballet. The directors of the 
Paris opera insisted on this and sug¬ 
gested that Wagner write a ballet to be 
performed during the Hall of Song 
scene in the second act. This Wagner 
quite reasonably refused to do as it 
would be completely anomalous there. 
If they wanted a ballet, he told them, 
the only place they could have it was 
in the Venusberg at the beginning of 
Act I. And that is where it is to be 
found today — in the Paris version. 

But I hasten to add that this omis¬ 
sion was the only major dis¬ 
appointment I found in the new set. 
The cast is formidable with Birgit Nils¬ 
son doubling the roles of Venus and 
Elizabeth. She sings both parts im¬ 
maculately but, of necessity, her voice 
has not the luscious low register quality 
of a good mezzo in the Venus role. In 
Bayreuth in 1962 I heard Grace Bum¬ 
bry as a black Venus in the part and 
very thrilling she v was. The Elizabeth, 
believe it or not, was Victoria de los 
Angeles and surprisingly good in a role 
for which I would have expected her to 
be quite unsuited. 


The Tannhauser (Walter Wind¬ 
gassen) seems slightly scant of breath 
in the first scene but improves steadily 
until he gives as fine an account of 
Tannhauser’s third act narration — the 
pilgrimage to Rome — as I have ever 
heard. It is in this narration, together 
with the prelude to Act 3, that the 
later, more mature Wagner, can first be 
glimpsed. 

Fischer-Dieskau is in splendid form 
throughout. Wolfram is a noble role 
and it is further ennobled by Fischer- 
Dieskau’s incomparable performance. 
Theo Adam (The Landgrave) has a few 
wobbly notes in the low register but is 
otherwise acceptable. The Shepherd Boy 
(Caterina Alda) momentarily wanders 
off pitch but her voice has a beguiling 
innocence. By the way, to add to what 
I have already written about Nilsson, I 
felt that in Elizabeth’s Prayer she 
could have sounded a trifle more 
spiritual, but this apart there is no de¬ 
nying the admirable quality of her sing¬ 
ing. 

The ensembles are well balanced and 
firmly held together, the famous march 
in the Hall of Song really rousing. And 
such matters as the horn calls on the 
Landgrave’s entrance and in the Finale 
of Scene 2 of Act 1 are in excellent 
perspective. I think this is the best set 
of Tannhauser available today. But I 
still regret that it is not the Paris ver¬ 
sion. There is plenty of unplayed space 
on the discs to have included it. 

★ ★ ★ 

RAVEL — Complete Piano Works 
played by Monique Haas. World 
Record Chib Stereo S/4960/1/2. 

When I first set about listening to 
this set I chose what might be called 
the test pieces to play first. I started 
with Scarbo because its technical de¬ 
mands are enormous. It is — or rather 
was until Messiaen and others came 
along — the most difficult piece for 
pianoforte ever written. Ravel com¬ 
posed it with that intention. Haas’ tech¬ 
nique stands up well to its demands. 
This is a little surprising when one re¬ 
calls her frail appearance during her 
tour of Australia some years ago. 
Moreover Miss Haas imbues it with 
just the right spirit of mischief, evoking 
a hobgoblin teasing a restless in¬ 
somniac. All it lacks is a tiny bit of 
the weight a male pianist of more than 
usual ability might give to the climax. 
Next I tried Jeu d’Eau for fluidity and 
was not quite so satisfied. Some of the 
phrases sounded a little square cut. 
On the other hand the Sonatine is 
beautifully flexible and inflected with 

ELECTRONICS / 


After the exquisitely played opening 
clarinet solo I was a little surprised 
that Barbirolli, of all conductors, did 
not plunge head first into Sibelius’ ro¬ 
mantic sea. For the Sibelius First is a 
very romantic symphony indeed. Barbi¬ 
rolli, to me, seems overly cautious, dur¬ 
ing the first few minutes or so, testing 
the temperature of the water with his 
toes first, so to speak. However once he 
embarks on the brass interjections he 
gives them all the snap and bite one 
expects to be awarded to one of the 
greatest writers ever for this depart¬ 
ment of the orchestra. If the Halle 
strings haven’t quite all the bloom of 
those of other fine orchestras they play 
with commendable attack and smooth 
phrasing. 

Barbirolli surrenders himself com¬ 
pletely to the mood of the slow move¬ 
ment, starting it as sensitively as might 
be imagined in preparation for a cli¬ 
max of truly awesome porportions, 
later sinking back into what might 
almost be hopelessness and resignation. 
The tempo of the scherzo is rather 
more deliberate than I would have ex¬ 
pected, but once you get used to it, it 
gives you plenty of time to savour the 
colour. In the Finale the lack of bloom 
on the strings is still more noticeable 
than in the first movement. But that is 
all that detracts from an otherwise 
most impressive reading. The Meli¬ 
sande fills are very well played indeed. 

★ ★ ★ 

DVORAK — Symphony No. 8 in G 
Major. (Old style numbering No. 
4.) Vienna Philharmonic Orchestra 
conducted by Herbert von Kara¬ 
jan. World Record Club Stereo 
S/4689. 

When, in 1965, I heard the London 
Symphony under Kertesz play this 
symphony in the Vienna Konzerthaus I 
thought it was the best performance of 
it I had ever heard. So, I think, did the 
audience, who gave it a standing ova¬ 
tion. Before playing the Karajan I 
refreshed my memory of the Vienna 
performance by playing the Decca 
recording of the same orchestra and 
conductor I had heard in Vienna. This 
is still my favourite performance 
though I admit at once that Karajan 
and the Vienna Philharmonic run it 
very close. And if price is a consid¬ 
eration to prospective buyers this 
World Record Club disc is well worth 
thinking about. It is, all round, a very 
fine performance indeed. My reason for 
preferring the Kertesz reading is that he 
goes all out for freshness and vitality, 
ignoring some of Karajan’s refinements 
— of which some listeners may well be 
overwhelmingly in favour. This is not 
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Goodmans 

The Greatest Name- 
The Greatest Range in 

High Fidelity 



Forty years of experience in the Audio 
Industry are at your service at 

Goodmans. 

Whether you prefer to build your 
own loudspeaker enclosure, to have 
it made for you, or whether you want 
a loudspeaker system complete - 
Goodmans is the name to look for. 

High Fidelity Loudspeakers from 
8" to 15", Treble and Mid-range units, 
crossovers and other components 
to go with them on the one hand. 


or complete systems from the famous 
mini Maxim to the studio - quality 
25 watts Magnum-K on the other. 

See what a choice is yours - send 
for your free copy of the 28 page 
Goodmans High Fidelity Manual 
which comes complete with cabinet 
drawings and interesting articles about 
Stereo and High Fidelity, and includes 
full details on Goodmans High Fidelity 
Amplifiers and Radio Tuners - or call 
in at your Goodmans dealer. 


Please send me a free copy of the 
Goodmans High Fidelity Manual 

Name........ 

Address........ 


L._I 


Sole Aust. Agent: British Merchandising Pty. Ltd., 49-51 York St., Sydney. Phone 29-1571 
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so noticeable in the first movement in 
which both orchestras are brilliant and 
exciting. I admit, without hesitation, 
that in the second movement, fine 
though the English strings are, they 
have not the lustre of their Austrian 
colleagues. But despite this Karajan 
tends to refine the movement so that, 
lovely as it sounds, it loses something 
of what I can only describe as its 
peasant quality. Make no mistake, Kara¬ 
jan doesn’t scale down the climaxes 
and the pianissimos are equally impres¬ 
sive, especially the one that precedes 
the “overblown” horn phrase. But it is 
all the tiniest bit precious. Again I urge 
you not to be put off by me. You mav 
well like it played that way. The third 
movement is all Karajan’s with 
schmaltzy Viennese strings and their 
incomparable way of dealing with any¬ 
thing in 3/4 time. The Finale is any¬ 
one’s. The brass playing in both orches¬ 
tras is magnificent. But Karajan loses 
impetus in the quiet passages where, 
despite the reduced dynamics, it is pre¬ 
served by Kertesz. 

And still fresh in my memory, 
though it happened five years ago, is 
the sight of the stylish L.S.O.’s timpan¬ 
ist managing his sticks like a crack 
cavalry drummer. 

★ ★ ★ 

SIBELIUS — Symphony No. 2 in D 
Major. New York Philharmonic 
Orchestra conducted by Leonard 
Bernstein. CBS Stereo SBR235357. 

Here you have Bernstein at his 
showiest, and this is simply just not the 
kind of music to respond to that type 
of treatment. I have long thought that 
Bernstein sometimes — but by no 
means always — tends to Stokowsky- 
ism with over-emphatic climaxes, spot¬ 
lighted soloists, and general exhibition¬ 
ism. Bernstein’s tempos, too, are of 
dubious authenticity here. Thus al¬ 
though the first movement is marked 
allegretto, Bernstein starts it almost al¬ 
legro vivace. Later the movement be¬ 
comes quite perfervid. There are many 
pages in the score where Bernstein 
shows some lack of cohesion in com¬ 
pounding Sibelius* laconic themes. In 
the record’s favour is very forward 
sound and a truly exciting finale. But 
then when isn’t it? But a strong case 
against the scherzo can be built on the 
tempo, which is a joke, not in the origi¬ 
nal sense of the word as applied to a 
movement, but in its helter skelter 
rush. I disliked, too, the trio with the 
woodwind bleating like a Wuriitzer 
organ using the tremulant. 

For alternative, and to my mind 
preferably versions, I can recommend 
the old Anthony Collins and the much 
more recent Lorin Maazel. 

★ ★ ★ 

BAX — November Woods. A Sym¬ 
phonic Poem. 

MOERAN — Sinfonietta. 

HOLST — Fugal Overture. World 
Record Club Stereo S/4631. 

My favourite among these three 
pieces by British composers is the Bax. 
Indeed it is my firmly held opinion that 
it is one of the best pieces Bax ever 
wrote. The scoring and harmonies are 
rich, the melodic invention never flags. 
And you will no doubt notice that 
though Bax uses a very large orchestra 
the writing is often of the utmost de¬ 
licacy, setting off the massive, passion¬ 
ate climaxes that surge past from time 


to time. In listening to it, it must be 
remembered that the November Woods 
Bax is evoking in this always pictu¬ 
resque work are English woods and 
that November in that country is a 
cheerless month. The leaves have fall¬ 
en, the air is damp, often foggy, and 
winter — an English winter — is near 
at hand. 

November Woods might be 
described as a companion piece to the 
composer’s eloquent Cornish land¬ 
scaping, Tintagel. It was written 
around 1917, about the same time as 
Tintagel and another Bax favourite of 
mine, The Garden of Fand. Although 
Bax suffered the usual neglect after his 
death, there are nowadays signs that a 
revival of interest in his works is gain¬ 
ing pace. This is not surprising because 
Bax has much to offer to those who can 
still respond to full-blooded but always 
exquisitely restrained romanticism, 
features that you find in generous 
abundance in the tone poem under re¬ 
view. It has, too, full symphonic stature 
and the benefit of a performance by 
Boult, a long time friend of the com¬ 
poser and perhaps, today, his finest 
interpreter. I found the whole work, 
and the playing, vastly enjoyable. 

E. J, Moeran was a much more 
spare composer than Bax. His style was 
leaner, his scoring more lithe. He lack¬ 
ed the inspiration that came so readily 
to the latter but made good use of ma¬ 
terial that was not always out of the 
top drawer. Moeran used a smaller 
orchestra than Bax — a quite small 
orchestra in fact — with wit and ele¬ 
gance. Indeed his argument is often 
much more interesting than his mate¬ 
rial. The two first movements have 
continuing interest; the third I find not 
so interesting. It smacks rather too 
much of a cerebral exercise. I think 
that when his oeuvre is considered the 
Sinfonietta will be remembered as per¬ 
haps his best work. And it receives 
sympathetic treatment here from Boult 
and the London Philharmonic. I am 
not being quite fair when I appear to 
dismiss Moeran so briefly. A drowning 
accident cut short what was certainly 
developing into a distinguished career. 
The Sinfonietta, by the way, was com¬ 
posed in the early 1940s, a few years 
before his death. 

Holst’s Fugal Overture was published 
in 1923 and heralded a period of com¬ 
parative austerity after the magnificent 
exuberance of his Planets Suite, still, 
in my opinion, one of the finest 
pieces of music to come out of Eng¬ 
land during World War I. The Fugal 
Overture is much more spare, much 
more frugal, if you will permit a weak 
play on words. The title might be a 
little off-putting to those who think of 
fugues as dull exercises in musical 
mathematics. It is, of course, fugal in 
form, but is consistently melodious — 
a fact that goes far to disguise its for¬ 
mal structure. Altogether a most enjoy¬ 
able disc though one of perhaps limited 
appeal. 

★ ★ ★ 

BERLIOZ — Symphonie Funebre e( 
Triomphale. Prelude to The Tro¬ 
jans, Hamlet Funeral March. Lon¬ 
don Symphony Orchestra and 
John Aldiss Choir conducted by 
Colin Davis. Philips Stereo 
SAL3783. 

This is another disc in the Philips’ 
series of the complete works of Berlioz 


and though the Symphonie Funebre et 
Triomphale is far from being my 
favourite Berlioz work I can warmly 
recommend it In fact I go as far as to 
say that no collected edition of Berlioz 
could conceivably omit it. It was com¬ 
posed to celebrate the tenth annivers¬ 
ary of the July Revolution of 1930 
which removed Charles X from the 
French throne. It is a work of broad 
effects, massive in conception and exe¬ 
cution but smacking a little too much 
for my taste, of patriotic fervour. The 
march movement is splendidly spacious 
if a little on the chilly side, the spirit 
of which Davis captures to perfection. 
Then comes the Funeral Oration, a 
trombone solo, and I never hear it 
without conjuring up the sight of a 
doleful busker playing alone outside a 
pub with his hat in front of him, await¬ 
ing small donations. All things consid¬ 
ered Davis and the trombonist do all 
that is possible to tone down its glum 
implications. 

But not even this combination com¬ 
pletely overcomes the orotundity of the 
final Apotheosis, an example of Berlioz 
at his most inflated. Because of the 
difficulty in finding players for some of 
the instruments that Berlioz wrote for 
— or the instruments either, for that 
matter — Davis has brought the scor¬ 
ing up to date without any grave dam¬ 
age to the original. And as usual his 
orchestra play for him as if it is a 
pleasure. It may not be vintage Berlioz, 
but no true admirer of that great com¬ 
poser can afford to be without it. 

Of the two fills the Hamlet Funeral 
March is grand Berlioz, majestic, sor¬ 
row-haunted — and like so much more 
of the composer’s music, nowadays 
Shamefully neglected. I welcome its in¬ 
clusion enthusiastically. I cannot say as 
much for the Prelude to The Trojans at 
Carthage. It is nowadays never 
included in the complete version of the 
two operas on the rare occasions that 
they are given. I shall be interested to 
hear whether it has been included in 
the complete Trojans to be released by 
DGG in the near future. In the mean¬ 
time its appeal will be limited to only 
the most enthusiastic Berlioz fans. 

★ ★ ★ 

STRAVINSKY — Le Sacre du Prin- 
temps. Cleveland Orchestra con¬ 
ducted by Pierre Boulez. CBS 
Stereo 235359. 

There have been many excellent 
recorded performances of this great 
ballet which is just as much at home in 
the concert hall as in the theatre or 
opera house. Stravinsky himself has 
recorded it twice, and this is also Bou¬ 
lez’ second bite at it. Monteux, who 
conducted its first performance in Paris 
back in pre-World War 1 days to an 
accompaniment of catcalls, whistles 
and fist fights recorded a splendid per¬ 
formance for RCA some years ago. 
Each time the work has appeared on 
disc the quality of the sound has 
always been hailed as something 
special. Well, with all the best of its 
predecessors in mind, this new Boulez 
is, in my opinion, the very best we 
have had so far. The sound I can only 
describe as terrific. The individual 
notes of the many closely packed 
chords are separated so that each can 
be heard as never before. The Sacre is 
a work in which rhythmic treatment is 
so important that without forceful 
stressing it loses much of its elemental 
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The MONARCH A5000 
sounds better than any 


filter-, 

POWER LOW HIGH LOUDNESS 


MOOEL A-5000 


* 80 Watts of Total Music Power (IHF at 8 ohms) * Dual-channel 1C 
Equalizer for perfect balance * Special Protection Circuit against over¬ 
load * Latest all-silicon transistor circuitry 


Here is a truly solid state stereo amplifier which 
combines a noise-free preamplifier and a ruggedly 
built main amplifier in one gracefully laid-out chassis. 
It utilizes every engineering know-how of the very 
latest advances in transistor audio technology to offer 
laboratory precision performance for your home enter¬ 
tainment. The newest types of silicon transistors are 
used throughout the circuitry. 

The well-designed and tightly regulated power supply 
assures the total music power of 80 watts (IHF) into 
8 ohms. The ability of the power supply is such that 
the amplifier runs cool with 30 watts RMS each 
channel operation, without causing current drain to 
any section of the circuitry even during high level of 
musical transients. 

The direct coupled driver stage, because of elimina¬ 
tion of transformers, achieves extremely low dis¬ 
tortion. At 25 watts output level the distortion falls as 
low as 0.2% to produce the pure clarity of sound. 
The special protection circuit is proved to guard the 
driver and output transistors against overload or 


short-circuit. This is a device to automatically reduce 
or cut out input signal when over-load or short-circuit 
occurs, ft is also automatically self-resetting to permit 
the amplifier to resume normal operation. An 1C (in¬ 
tegrated circuit) of a special type, which contains in 
one single unit a complement of both channel com¬ 
ponents in equalizer circuit, is used to provide per¬ 
fect balance of input for optimum stereo. 

Complete array of the front panel controls and 
switches offers versatile yet easy-to-operate facilities. 
Dual controls permit separate boost and cut of 
TREBLE and BASS for each channel. Speaker selec¬ 
tion switch provides for operation of either one or two 
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switch for choice of phono cartridge is provided. A 
continental DIN jack is also used for convenience for 
tape recording and playback. 

Housed in the oiled walnut wooden cabinet with the 
distinctive style of the black panel, the A-5000 fits 
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Australian Distributors Recommended Retail Price $189. 

W. C. Wedderspoon Pty. Ltd. 
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character. I can say no more than that 
Boulez’ treatment of this aspect is fault¬ 
less. Those who have become used to 
Stravinsky’s tempos might notice a 
slight deviation here and there in Bou¬ 
lez* performance. Indeed Stravinsky 
himself has often commented some¬ 
what surlily on these changes. But I 
have never been entirely convinced that 
composers are invariably the best per¬ 
formers of their own works, and I must 
say that I found all Boulez’ tempos 
eminently acceptable. The Cleveland, 
drilled for over a quarter of a century 
by that martinet George Szell, have 
never played better than they do here 
under their French conductor. And as I 
said earlier, the sound is out of this 
world, to use a cant phrase. 1 urge you 
not to miss this thrilling experience. 

★ ★ ★ 

BEETHOVEN — The Creatures of 
Prometheus. Ballet Music. The 
Menuhin Festival Orchestra con¬ 
ducted by Yehudi Menuhin. HMV 
Stereo OASD2515. 

Although the Prometheus Overture is 
fairly well known to most concert- 
goers this is, to my knowledge, the first 
time the ballet music has ever been 
recorded. And even here it is not com¬ 
plete, though it still offers a very good 
idea of the work’s value. This is not 
always consistent. In ballet music one 
does not always expect to find a com¬ 
poser’s best music — Tchaikowsky and 
Stravinsky excepted. So that it is while 
bearing this in mind that 1 can describe 
most of the items played by Menuhin 
and his orchestra as extremely enjoy¬ 
able if never very profound. The music 
generally presents Beethoven in an 
unusually amiable mood with some 
bars that might even have been written 
by Schubert. It is so genial a disc and 
so very beautifully played that it 
should win a much wider audience 
than the normal run of Beethoven 
scholars on the look out for something 
new from the master. Highly recom¬ 
mended. 

★ ★ ★ 

SHOSTAKOVICH — Symphony No. 5. 
Philadelphia Orchestra conducted 
by Eugene Ormandy. CBS Stereo 
235355. 

This is the type of work in which 
Ormandy and the Philadelphia are 
usually heard at their best, and this 
occasion is no exception. Its intense, 
often voluptuous contents permit the 
most expressive treatment. Together 
with the First Symphony, Shostakov¬ 
ich’s Fifth is still his most popular and 
widely played composition. And despite 
the composer’s reactionary response to 
the cruel criticism of its immediate pre¬ 
decessors of more original form and 
content, it has many fine moments — 
and even movements. It is, too, of true 
symphonic stature — a form seldom 
encountered nowadays when min¬ 
iaturisation and even improvisation are 
the vogue. But the Fifth, romantic 
though it undoubtedly is, does not re¬ 
turn to the romantic comforts of 
Tchaikowsky and Rachmaninoff. Its 
harmonies belong to this century, 
though not perhaps to its second half. 
Moreover these harmonies are not just 
manifestations of the “wrong note” 
school but form an integral part of the 
musical thought. 

They cover an often demoded syntax 
with contemporary clothes. These may 


not be of the type sold in Carnaby 
Street, but they’re not Edwardian frock- 
coats either. 

The symphony is in four movements. 
The firet sombrely thoughtful, the 
second influenced by the Mahlerian 
scherzo with landler-like pulse and iron¬ 
ic quotations of popular-sounding 
tunes. However, the skittishness is 
never overdone and there is a horn 
theme that sounds almost Schubertian. 
The third movement is one of pain- 
laden introspection and passionate pro¬ 
test. Against what? Shostakovich’s ear¬ 
lier artistic excommunication by reac¬ 
tionary Soviet critics and commissars? 
Only the composer himself knows its 
secret. 

The fourth movement is for the most 
part martial in character and, as might 
have been expected, Ormandy and 
his orchestra make of it a rousing occas¬ 
ion. It builds a magnificent ending to 
a most impressive performance. I 
warmly recommend it to all admirers 
of middle-period Shostakovich, a period 
Soviet critics might call his redemption 
from bourgeois tendencies. 

★ ★ ★ 

BEETHOVEN — Piano Concerto No. 
5 in E Flat Major (The Emperor). 
Daniel Barenboim and the New 
Philharmonia Archestra conducted 
by Otto Klemperer. HMV Stereo 
OASD2500. 

The March edition of The Gramo¬ 
phone catalogue lists no fewer than 23 
different recorded performances of The 
Emperor. To these, of course, can be 
added innumerable earlier recordings, 
some of them excellent, that have since 
been deleted. Some are fine, a few 
great, but none, I think, excels this per¬ 
formance by Barenboim and Klempe¬ 
rer. Although Barenboim often uses 
tempos that are slower than those to 
which you may have become accus¬ 
tomed the sheer intensity of his musical 
thought makes this a matter of minor 
importance. Actually I found many of 
them increased the emotional intensity 
of the performance. Nor does Klemp¬ 
erer’s characteristically regular beat 
inhibit Barenboim from introducing 
many telling inflections in the solo 
part. 

Purists may complain about an occa¬ 
sional smudge in the soloist’s technique 
in the first movement. These could 
have been easily corrected by simply 
snipping the tape, re-recording the bars 
and splicing them in. However, this was 
not done and I think the performance 
gains in spontaniety by their retention. 

It is unusual to hear such a natural 
happening on a modern disc and I 
found it refreshing. Perversely so, per¬ 
haps, but there it is. I don’t thank one 
can name a “finest” performance of the 
Emperor. But this one is most certainly 
on the short list. 

★ ★ ★ 

MOZART — Piano Concerto No. 5 in 
D Major (K.175). Piano Concerto 
No. 9 in E Flat Major (K.271). 
with Daniel Barenboim as soloist 
and conductor of the English 
Chamber Orchestra. HMV Stereo 
OASD2484. 

Here is another Barenboim recording 
of quite exceptional merit. It has all 
the customary Barenboim virtues — 
spontaneity, technical brilliance, a feel¬ 
ing for just the right tempo, and the 


ability to inspire his orchestra, the 
English Chamber Orchestra, with an 
alertness and sensitivity they award to 
very few other conductors. The orches¬ 
tra, by the way, is conducted by Baren¬ 
boim from the piano. The sound is first 
class and if I were to go on to enumer¬ 
ate all the highly enjoyable moments in 
the performances of both these con¬ 
certos I would end up with only a tire¬ 
some list of superlatives. The concertos 
are, of course, early works. But they 
are none the less impressive for that 
reason. It it’s sheer delight you’re 
looking for, buy this most attractive 
disc. Q 
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Digital Frequency Meters— 

March—May 1970 

FULL KIT 
OR 

PARTS ONLY 




POPULAR KITS ■ TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 

1. Sin wide ‘range. 

2. 1963. Sin cal. 

3. Audio. 

4. 1966. 3!n. 

5. 1968—Audio. 

6. Electronic SW. 

7. W/band Preamp. 
MULTIMETERS 
and V.T.V.M.* 

8. 20K ohm/Volt 
protected M/M. 

9. Probe for above. 

10. Protected D.C. M/M. 

11. Meterlesa V'meter. 

12. A.C. Milllvoltmeter. 

13. A.C. Solid State 
Miliivoltmeter. 

14. Solid State A.F. 
Miliivoltmeter. 

15. Noise Distortion 
Milllvoltmeter. 

16. Standard V.T.V.M. 

17. 1966—V.T.V.M. 

18. 1968—V.T.V.M. 

BRIDGES 

19. Standard R/C. 

2 °: m V,fc .nd 

.isiipr- 

22. Sweep and marker 
Generator. 

ii. & w 3fo« Gen - 
as. ante. 

noise Gen. 

26. Pattern Gen. 

27. Trans, pattern Gen. 

28. Wild range 
pulse gen. 

AUDIO INST.'t 

29. 1960 Audio Osc. 

30. 1962 High perf. 
audio Gen. 

31. Crystal locked std. 

32. Electronic tuning 
standard. 

33. 1965. Solid State 
audio osc. 

34. Direct reading 
A.F. meter. 

35. Sq, wave Gen. 

36. 1967 transistor 
audio Gen. 

37. Additive frequency 


38. 2*F ,,r tone burst gen. 
38A. 1968. Solid state 

A.F. Generator. 

R.F. INST.'s 

39. 6-band service 
oscillator. 

39A. Trans, wave meter. 
40 a. ?rystai et c r allbrator 


—Solid state. 
B. Digital ' 


40B. Digital freq. meter. 


Phona 63-3596 


40C. 1969. Dip Osc.— 
Solid state. 

41. G.D.O. wide range. 

42. G.D.O. adaptor. 

43. Trans, service osc. 

44. Simple signal 
injector. 

45. Transistorised signal 
tracer. 

46. T ranslstorised osc. 

47. Basic test osc. 

48. Transistor test 
oscillator. 
MISCELLANEOUS 
INST., ETC.. KITS 

49. 1960. Trans. Tester. 

50. 1968. Transstor 
test set. 

51. Valve and Transistor 
tester. 

52. Electronic Stetho- 
scope. 

53. Moisture alarm. 

54. Electronic Pistol 
range. 

55. Transistor Geiger 
Counter. 

56. Light beam alarm. 

57. Burglar alarm. 

58. Flasher unit. 

59. Transistor alarm. 

60. Electronic switch. 

61. Photo Timer. 

62. Direct reading 

_impedance meter. 

63. Electronic 
anemometer. 

64. S.W.R. indicator. 

65. Simple proximity 
alarm unit. 

66. Pipe and wiring 
locator. 

67. Electronic 
metronome. 

68. Monophonic organ. 

68A. Keyless organ. 

68B. Theremin. 

68C. Laser unit. 

Ill Stereo Kff&hon. 
Adaptor. 

BATTERY CHARGERS 

69. Universal unit. 

70 REGU a LATE U D‘pOWER 
. _ SUPPLIES 

71. Transistor. 9v. 

72. Transistor, fully 

73. ? r 9°«T ,u 5SS?: 

74. 1968 lab. type. 
D-30v supply. 

74 v6L S ^S'!-C D U y SR^ Dly - 

7s.<v°,w “.sr 

76. Varl-tach. motor 
speed control. 

77. 2KW auto-light 
dimmer. 


78. 4KW auto, light 

dimmer. 

79. Model train control 

unit. 

79A- Varl Light Dimmer. 

80. Model train control 
unit with simulated 
inertia. 

81. Above-hi-power. 

82. No. 81 with 
simulated inertia. 

TACHOMETER UNITS 

83. 6 or 12v Std. 

84. 6 or 12v Multard. 
8«. 6 or 12v with 

dwell angle. 

86. Tachometer and dwell 
angle unit for ser¬ 
vice stations. 

TRANSISTOR IGNITION 

87. Ro-Fo. 6 or * 12v. 

88. Hl-FIre 6 or 12v 
(transformer). 

POWER CONVERTERS 

89. D.C.-D.C. 60w. 

90. D.C.-D.C. 40w. 

91. D.C.-D.C. 40w. 

92. D.O-D^/oS: 

93. D?C^D l .c1 U Vo0w 

94. 

95. D 7 Sy.D.C. BU 22Sw 24V 
—Input Q. 
HIGH-FIDELITY 

AMPLIFIERS 
MONO UNITS 

96. HI7FI 3. 

97. Multard 3.3. 

98. Mullard 5-10. 

99. Mullard 5-10. 

tOO. «\°o r r 20w. 

101. Transistor 60w. 

,02. SW Sf3!« 

103. Mullard (v) 3-3. 

104. Mullard <t) 5-5. 

105. Mullard (t) 5-5. 

106. Mullard (v) 10-10. 

IBS: 

109. S.T.C. 10-10. 

110. Wireless world 
transistor 20-20. 

in. Hi-Fi 60 Plu. 60. 
P / M 128. 

112. Playmaster 2-2. 

113. Playmaster 3 plus 3. 

114. Playmaster unit 3. 

115. Playmaster unit 4. 

116. Playmaster 10 Plus 10 

117. Playmaster 101. 

118. Playmaster (t) 105. 

119. Playmaster (t) 113. 

120. Playmaster It) 115. 

121. Playmaster (v) 118. 


P.A. UNITS 

122. 10 watt std. 

122A. Mullard 20w Solid 
state. 

1226. Mullard 40w. Solid 
state. 

123. 2S watt std. 

124. 35 watt std. 

125. 30 watt (t). 

126. 100 watt std. 

127. Stereo P.A. 

GUITAR UNITS 

128. 10 watt std. 

129. 25 watt std. 

130. 35 watt std. 

131. 50 watt std. 

132. 70 watt (t). 

133. Playmaster 102. 

134. Playmaster 103. 

135. Playmaster 40w. 116. 

136. Playmaster 60w 117. 

137. Guitar fuzz box. 

138. Guitar Waa-Waa. 

139. Reverb unit. 

i40A. Gu GJft»? r *iow.' Solid 

VtEREO GRAMS 5 

141. Playmaster 105. 

142. Playmaster 106. 

143. Playmaster 107. 
143A. Playmaster 124. 

CONTROL UNITS 

144. Playmaster No. 9. 

145. Playmaster No. 10. 

146. Playmaster No. 104. 

147. Playmaster No. 112. 

148. Playmaster No. 120. 

149. Mullard 2v. 

ill! Mtflifp? Mini watt. 

152. P/M 127. 

PREAMP UNITS 

153. Transistor—Mono. 

154. Transistor—Stereo. 

155. Transistor—Silicon, 
mono. 

156. Transistor F.E.T. 
mono. 

157. Transistor dyn. mlc. 
mono. 

158. Above-Stereo. 

,S9 ' Emsy." 

160. Playmaster 115 mao. 

161. Sound projector. 
MIXER UNITS 

162. Trans. 4 ch. 

(1966). 

» Trans—4 ch. 

(1967). 

164. Valve—4 ch. 

TUNER UNITS 

165. Playmaster u/style. 

166. Playmaster No. 11. 

167. Playmaster No. 114. 

168. Playmaster No. 122. 

169. Playmaster No. 123. 

170. Philip* Mlniwatt. 

180. Trans—Long range. 


163. 


TAPE UNITS 

181. Trans. Preamp. 

182. Playmaster 110 (M). 

182. Playmaster 110 (S). 

183. Power Unit 110. 

184. Adaptor 110. 

185. Playmaster 119 
Adaptor. 

186. Transistor V.O.X. 

187. Tape Actuated relay. 

188. Mullard Trans Tape 
Amp. 

RECEIVERS 

189. Fremodyne 4. 

190. Fremodyne 4 
R.F.Soct. only. 

191. Synchrodyne. 

192. Communications RX. 

193. Deltahet RX. 

194. 3 Band Double 
Change S/het RX. 

195. Explorer VHF Tran¬ 
sistor RX. 

196. Interceptor 5 Seml- 
Comm. RX. 

197. 1967 Ail-Wave 2. 

198. 1967 All-Wave 3. 

199. 1967 AH-Wave 5. 

200. 1967 Ali-Wave 6. 

201. 1967 All-Wave 7. 

202. Transporta 7. 

203. Transistor 8 
3 Band. 

204. 3 Band 2V RX. 

205. 3 Band 3V RX. 

206. Interstate 5. 

207. Versatile Mantel Set. 

208. All-Wave Transistor 3 

209. A.B.C. 

210. 1968 F.E.T. 

21OA. I/C TRF RX. 

21 OB. R.F. Preamp. 

21OC. “Q" Multiplier. 
210D. 1970 Communica¬ 
tions. Solid state. 
TRANSMITTERS 

211. 144 MHZ 50W. 
Linear Final. 

212. 144 MHz 20W. 

213. 144 MHz 20W. 

214. 144 MHz 18W. 

215. 144 MHz S.S.B. 

216. 3 Band A.M. 

217. Basic 3 Band, 

218. 5 Band. S.S.B. 

219. 1967 S.S.B. 

CONVERTERS 

220. 50MHz. 

221. 144 MHz. 

222. 50 and 144 MHz 
Crystal Locked. 

223. 1965 S/W. 

224. 1965 S/W 2 Band. 

225. 1966 3 Band. 

226. Basic S/W. 

V.F.O. UNITS 

227. Remote Unit. 

228. 7. 8 and 9 H.F. and 
V.H.F, 

229. All transistor. 


596 F D JL E (SALES) * 
E. VJ. IX. E. PTY. LTD. 

232 FLINDERS LANE, MELBOURNE, VICTORIA 3000 


Plioti* 63-3596 
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STEREO 60W 4- 60W R.M.S. 


P/M 
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JAN. 1970. 




State. V.T.V.M. 
(Aust.). Dec.. 1968. 

CHARGER 1A 
(Aust.), Feb., 1966 
PLAYMASTER 116 and 117 
and 125 GUITAR AMP. 

Electronics Australia 
June 1967 — 40 watt 
July — 1967 60 watt 
July 1969 — 50 watt 

3-BAND SHORT-WAVE CONVERT! 
ELECTRONICS (Aust.), May. I 
LAB QUALITY 

Regulated Power Supply (0-30v) 

ELECTRONICS (Aust.), Sep¬ 
tember, 1968. 

1966 R/C Bridge 
May, 1966. 



3-BAND DOUBLE-CHANGE RECEIVER 
ELECTRONICS (Aust.), April, 1966. 
1966 3in CRO 

ELECTRONICS (Aust.). May, 1966. 


PUBLIC ADDRESS 
GUITAR AMPLIFIERS 


10. 25. 50 and 100 watt 
units 


Playmaster 122 
Program Source. 
Electronics (Aust.), 
August, 1968. 



FOUR-CHANNEL AUDIO MIXER 
ELECTRONICS (Aust.) Feb., 1966 A 1967 


3-BAND 3-RECEIVER - 

ELECTRONICS (Aust,). Nov., 1966. 


TRANSISTOR MILLIVOLT 
METER 


Electronics (Aust.), 
May, 1968. 


1970-COMMUNICATIONS RECEIVER-240 


SOLID STATE 



FULL KIT 
OR PARTS ONLY 


MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT 

PARTS--YOU NAME IT--WE WILL QUOTE 


VALVES — TRANSISTORS — ZENER & POWER DIODES — SEMI-CONDUCTORS — DIACS — 
TRIACS — S.C.R'S. — l/C'S. SPEAKERS — MICROPHONES — COILS — IFT'S. TRANSFOR¬ 
MERS — INST CASES — METALWORK. PLAYERS & CHANGERS — METERS — RELAYS — 
CONDENSERS — RESISTORS — BEZELS — STYLII — CARTRIDGES — RECORDING TAPE - 
PROBES — INSTRUMENTS — POTENTIOMETERS — CRYSTALS — FERRITE BEADS — CORES 
— BALUNS — TERMINALS — CO-AXIAL PLUGS & SOCKETS — MULTI CONNECTORS — 
PRINTED CIRCUIT BOARDS — COPPER WINDING WIRE — ETC. — ETC. — 


~ E. D. & E. 


(SALES) Phone 63-3596 

PTY. LTD. 


232 FLINDERS LANE, MELBOURNE, VICTORIA 3000 


ELECTRONICS Australia, July, 1970 


123 
























INSTROL ELECTRONICS 

Everything for hobbyist and technician 


PLAYMASTER KITS 

STEREO AMPLIFIERS 

(postage $1.80 extra) 



Playmaster No. 3. $60.50 

Playmaster No. 4. $83.30 

Playmaster No. 106.$106.15 

Playmaster No. 113. $64.60 

Playmaster No. 115. $96.80 

115 Magnetic Preamp. $10.50 

Playmaster No. 118. $89.60 

118 Magnetic Preamp. $16.15 

E.A. 3 plus 3. $43.50 

E.A. 10 plus 10. $62.75 

Playmaster 124 gram. $67.70 

Playmaster No. 128. $99.40 

CONTROL UNITS 

(postage $1.20 extra) 

Playmaster No. 112. $44.00 

—Preamp “A". $9.00 

—Preamp "B” or “D” . . $6.00 

—Preamp “C M . $9.00 

Playmaster No. 120. $44.40 

Playmaster No. 127. $49.85 

TAPE ADAPTOR 

(postage $1.80 extra) 

Playmaster No 119. $87.03 

MISCELLANEOUS 

(postage $1.20 extra) 

Playmaster 111 tuner. $39.00 

111 Power Supply. $9.40 

111 Whistle Filter. $7.80 

Fuzz Box (Aug. 67). $12.95 

Muslcolour (post. $1.80) . . . . $46.05 

Keyless Organ. $35.10 



GUITAR AMPLIFIERS 

(postage $1.80 extra) 

Playmaster No. 116. 

Playmaster No. 117. $84.90 

Playmaster No. 125 $99.05 


PRINTED CIRCUITS 

(extra 20c postage and packing) 

Playmaster No 110 . . .. $3.20 

Playmaster 112. 65/P12A . .. $2.50 

65/P12B .. .. $2.50 

Playmaster No. 113. $3.00 

No. 115 Crystal preamp. $2.00 

Magnetic preamp. SI.60 

Left channel. $1.60 

Right channel. $1.60 

Playmaster No. 119. $2.50 

Playmaster No. 120. $2.S0 

Playmaster No. 123. $3.20 

No. 124 amplifier. $2.50 

Tuner. $2.50 

Playmaster No. 125. $2.50 

Playmaster No. 127. $2.50 

Playmaster No. 128.each $2.50 

Powered loudspeaker (9-69) . . $1.25 

Magnetic preamp (10-65) $2.50 

Muslcolour. $2.50 

Stereo three plus three $2.50 

Stereo 10 plus 10. $2.50 

Keyless Organ (gold). $5.00 

Keyless Organ (nickel). $3.50 

F.E.T. Voltmeter. $2.30 

Blank 4x2. 3x3 or 4x3.. .20 

Blank 6x3. .2S 

Blank 6x4. .30 

Blank 6x6. -45 

Blank 12 x 3. .50 

Blank 9x6. .60 

Etching kit. $1.15 



i JVC r * 


LABELS 

(post. 20c. reg'n 25c extra) 

Playmaster No. 2. $2.00 

Playmaster No. 3. » . $2.00 

Playmaster No. 4. $2.00 

Control Unit No. 9. $2.00 

Control Unit No. 10. $2.00 

Playmaster No. 102-103 . . . $2.80 

Playmaster No. 104. $2.00 

Playmaster No. 105. $2.00 

Playmaster No. 106. $2.80 

Playmaster No. 107. $2.80 

Playmaster No. 108. $2.80 

Playmaster No. 110. $4.00 

Playmaster No. Ill. $2.80 

Playmaster No. 112. $2.00 

Playmaster No. 114. $2.80 

Playmaster No. 115 $2.00 

Playmaster No. 116. $2.80 

Playmaster No. 117 $2.80 

Playmaster No. 118. $2.80 

Playmaster No. 119. $3.40 

Playmaster No. 120. $2.00 

Playmaster No. 123. $2.80 

Playmaster No. 124. $2.00 

Playmaster No. 125. $4.50 

Playmaster No. 127. $2.00 

Stereo 3 plus 3. $2.00 

Stereo 10 plus 10. $2.00 

Muslcolour. $2.00 

Fuzz Box. $1.20 


HOWARD SAMS BOOKS 


(add 15c packing and postage) 

A.B.c.’s of Capacitors . . . . . . 'r . $2.90 

A B.C. s of Electricity.. . $2.90 

A.B.C.’s of Transformers and Coils $2.90 

A.B.C.’s of Transistors. $3.20 

A.B.C.'s or Vacuum Tubes. $3.40 

101 Ways to Use Ycur VOM and 

VTVM. $4.03 

101 More Ways to Use Your VOM 

and VTVM. $4.05 

101 Ways to Use Your Oscilloscope $3.85 
101 More Ways to Use Your Scope 

in TV. $4.05 

101 Ways to Use Your Hi-Fi Test 

Equipment $3.40 

101 Ways to Use Your Signal 

Generator. $4.03 

101 Ways to Use Your Square- 

Wave and Pulse Generators $3.75 

101 Wavs to Use Your Sweep 

Generator. $2.50 

101 Ways to Use Your Audio Test 

Equipment. $3.05 

Know Your Oscilloscope. $3.40 

Usinq Scopes in Transistor Circuits $5.45 
Troubleshooting with the Oscillo¬ 
scope . $3.40 

Bench Servicing Made Easy $3.40 

Radio Receiver Servicing. $5.18 

TV Diagnosis and Repair. $2.25 

Electronics For Beginners. $5.05 

Hi-Fi Stereo Handbook. $6.35 

Colour TV Training Manual $6.90 

TV Servicing Guide. $3.75 

RCA. Transistor. Thyristor and 

Diode Manual. $2.50 

Miniwatt Technical Data Valves 

picture tubes and semiconductors $3.05 
Mullard Semiconductor Interchange- 

ability list. $1.00 

A Programmed Book on Semicon¬ 
ductors. by Mullard. $1.50 

Mullard Voltage Regulator (Zener) 

Diodes. $1.00 

Simple Valve Measurements. bv 

Mullard. 60c 

Simple Oscilloscope Measurements. 

by Mullard. 60c 

Transistor Substitution Handbook $3.05 

A.B.C.’S of Silicon Controlled Rec¬ 
tifier . $2.70 

Simple Transistor Measurements, by 

Mullard. 60c 

101 More Ways to Use Your 

Scope in TV. $4.03 

Fundamentals of Mooern Semicon¬ 
ductors . $4.05 

Solving TV Tough-Dogs. $3.75 

Acoustical Tests and Measurements $5.10 
Understanding Electronic Test 

Equipment. $5.10 

Troubleshooting Audio Equipment $4.25 
49 Easy Transistor Projects $2.70 

Practical Power Supply Circuits . $4.05 

How to Build Speaker Enclosures $4.70 

SoJar Cell and Photocell Experimen¬ 
ters' Guide. $4.05 

Audio Amplifier Design. $4.25 

Electronic Servidna for the Be¬ 
ginner . $4.40 

Electronics Experiments and Pro¬ 
jects . $4.25 

Measuring Hi-Fi Amplifiers . . . . $4.25 

Radio and TV Trouble Clues $2.70 

Understanding and Using Test In¬ 
struments . $5.95 

Design and Operation of Regulated 

Power Supolies. $4.05 

Transistors—How to Build All- 

Transistor Equipment. $2.45 

Rapid Radio Repair. $3.60 

Audio Systems Handbook, by Nor¬ 
man Crowhurst. $6.15 

Understanding Hi-Fi Circuits, by 

Norman Crowhurst. $3.60 

Probes for Test Instruments . . . . $3.15 


INSTROL 

ELECTRONICS 

nFNTRF 9PVbkSUbetween 

OOM I ruZ Kjng&MarketSt.) 

PHONE 29-4258 SYDNEY N.S.W. 2000 


for descriptive leaflet post coupon 
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By HARRY TYRER, FORBES CAMERON, NEVILLE WILLIAMS 


Devotional Recordings 

KEEP ME WHERE LOVE IS. The 
New Hope Singers, directed by 
Cam Floria. Stereo, Light Records 
L S-5 5 0 6-LP. (Available from 
Sacred Productions Aust., 181 
Clarence St, Sydney and other 
capitals.) 

Interest: Gospel group sound. 
Performance: Plenty of drive. 
Quality: Excellent. 

Stereo: Good separation. 

The jacket photo shows the New 
Hope Singers as a group of 13 young 
people, five of them girls. It shows a 
pianist, an accordionist, a drummer, 
two guitarists and nine vocalists. In his 
notes, Ralph Carmichael says that the 
group works all the year round, helping 
to present the Gospel challenge in col¬ 
leges, shopping malls, service centres 
and church gatherings. 

Their style and sound is in the 
modem format, intended to capture the 
interest of other young people. The 
Gospel songs are modem to match: 
Keep Me Where Love Is — When 
You’re Young — On Jordan’s Stormy 
Banks — Consider Now The Lily — I 
Believe God Is Real — I Searched The 
World — I’ve Got The Joy You’re 
Looking For — Little Things — The 
Seed And The Sower — A Better Life. 

Intended for young people, the 
album will find its most obvious au¬ 
dience from their ranks but, at the 
same time, their parents will find the 
sound quite easy to live with — which 
is certainly not true of all group 
sound. Taken all round, this album 
should do well. (W.N.W.) 

★ ★ ★ 

THE KINGDOM. Edward Elgar. Mar¬ 
garet Price, Alexander Young, 
Yvonne Minton, John Shirley- 
Quirk; the London Philharmonic 
Choir and the London Philhar¬ 
monic Orchestra conducted by Sir 
Adrian Boult Stereo, World 
Record Club, two records S/4683, 
S/4684. 

Interest: Fine oratorio. 
Performance: Compelling. 

Quality: Full and clean. 

Stereo: Good basic spread. 

After listening to many albums, for 
this section, of conventional Gospel or 
youth-oriented Gospel songs, it is an 
enriching and satisfying experience to 
review this Elgar oratorio, recently re- 
released by the World Record Club. 

Those versed in classical com¬ 
positions may need no introduction to 
the work but I am looking at it here 
from the viewpoint of readers inter¬ 
ested in devotional music, but music of 
lesser proportions. For such readers, 


this release has a great deal to com¬ 
mend it. It reflects very strongly those 
spiritual values which such listeners 
will appreciate; the musical forms 
present no problem of familiarity and 
performance is by vocalists, choir, 
orchestra and conductor of the highest 
rank. And, technically, the recording 
leaves little to be desired, with no 
surface noise to compromise the recita¬ 
tive passages, and massive, full-bodied 
sound where it is called for. 

The World Record Club has provided 
generous jacket notes, sufficient to fill 
both sleeves to capacity with small 
type. 

The first jacket carries a brief in¬ 
troduction by Sir Adrian Boult, follow¬ 
ed by extensive notes by Percy Young. 
These explain the role of the oratorio 
and then go on to discuss “The King¬ 
dom” in relation to two other oratorios 
composed by Elgar. He then goes to 
examine the derivation, the motives 
and the structure of the work. 

On the second jacket, the five parts 
of the oratorio are stated and identified 
in relation to the four sides. The words 
are then given, making it possible for 
the listener to follow the entire work. 

The scenes depicted are: In the 


Upper Room; At The Beautiful Gate; 
Pentecost; the Sign of Healing; The 
Upper Room. 

This is a set which I would warmly 
commend to any who have a potential 
interest in a work of this nature. 
(W.N.W.) 

★ ★ ★ 

THE BEST OF SACRED SONGS, 1969 
Stereo, World WST-8502-LP. 
(Available from Sacred Produc¬ 
tions Aust, 181 Clarence Street, 
Sydney and other capitals). 

Interest: “Word” Sampler. 
Performance: Accomplished art¬ 
ists. 

Quality: Excellent. 

Stereo: Normal. 

We have become so accustomed to 
whole albums devoted to a single artist 
or group, that we tend to regard a sam¬ 
pler as something rather odd. This is 
all the more strange when we recall 
that programs off the air are usually 
put together from a variety of sources. 
No less to the point, one can be 
reasonably certain that a sampler will 
not contain any second-rate material. 

And there is certainly no second-rate 
material in this album. The 13 tracks, 
supplied by well-known Word record¬ 
ing artists and groups, and by the 
Ralph Carmichael Orchestra, are of 
Gospel songs which have been popular 
throughout 1969: Fill My Cup, Lord — 
Get To Doin’ — Healer Of Broken 
Hearts — He’s Got The Whole World 
In His Hands — He’s My Friend— His 
Sheep Am I — My Friend And I — 
Nothing Is Impossible — Oh I Never 
Shall Forget The Day — Psalm 19: 
The Reflection — the Saviour Is Wait¬ 
ing — Turn It Over To Jesus — Whis¬ 
pering Hope. 

Some pleasant singing, a touch of 
singing strings and a couple of driving 
guitar numbers to round it off. A well 
recorded something-for-everyone selec¬ 
tion. (W.N.W.) 


TELEFUNKEN 



DYNAMIC 

STEREO 

HEADPHONES 

The Telefunken Hi Fi headphone TH28 is 
suitable for listening to both monaural and 
stereophonic programmes. Precision built 
and beautifully styled, it will increase your 
listening pleasure no end! Features include.- 

• Contoured Ear-piece — front and back 

• Frequency Range 20 . . . 17.000 c/s 

• Fluid-filled to seal in sound 

• Comfort over long periods 

• Piggy-back connectors — 2 or more 
phones per socket 

• Adaptors to all sockets available 

• Harmonic Distortion 1% at 120 Phons. 


Australian Distributors: 


$2875 

W.C.Wedderspoon 

SHOWROOM: 193 CLARENCE STREET, SYDNEY. 29-6681 
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NEW from QUAD 
SOLID STATE 

303 POWER AMPLIFIER AND 
33 CONTROL UNIT 



QUAD has introduced two new 
models, the SOLID STATE Quad 
303 and Quad 33. What's new in 
these models? ... 30 watts power 
rating (R.M.S.) per channel with 
frequency response of—1 db, 20 
to 35,000 Hz. Fully silicon 
transistorised. 

Entirely new circuit design 
provides outstanding high quality 
reproduction and output circuit 
protector which cannot be 
accidentally upset by misuse, 
overdriving, shorting or 
disconnecting speakers. 
Distortion is less than 0.03% 
at any level up to 45 watts per 
channel into an 8 ohm load at 700 
Hz and is 10 times lower than 
in the best of valve amplifiers. 
With the professional look and the 
professional touch, the price of these 
two new Quad units is $486.00. 



QUAD ELECTROSTATIC 
LOUDSPEAKER 

Using closely coupled moving elements 
some 200 times lighter than the 
diaphragms of moving coil loudspeakers, 
and being entirely free of cabinet 
resonances and colouration, this 
loudspeaker overcomes the usual 
major problems of loudspeaker design 
and provides remarkably natural 
reproduction of sound. The real test 
is to listen to the music it reproduces 
—a comparative demonstration is 
strongly recommended. 

QUAD for the closest approach 
to the original sound. 



r 

i 

i 

i 

i 

i 


Please send me a copy of the new QUAD leaflet. 

NAME 

ADDRESS 


BRITISH MERCHANDISING PTY. LTD. 

49-51 York St., Sydney. Telephone 29-1571. 

(sole Australian agent.) 


1 

I 

l 

l 

I 
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Instrumental , Vocal 
and Humour . . . 

BIZET’S GREATEST HITS. Various 
orchestras and conductors. C B.S. 
(Australian Record Company) 
stereo SBR 235358. 

Interest: Mainly “Carmen.” 
Performance: High standard 
throughout. 

Quality: Excellent. 

Stereo: Normal. 

Bizet's limited output does not allow 
much scope for a disc of his “Greatest 
Hits,” and it is not surprising to find 
that the main part of this disc is de¬ 
voted to the music from “Carmen.” 
The orchestras are those which have 
been featured throughout this series. 
The New York Philharmonic under 
Leonard Bernstein play March of 
the Toreadors; Seguidille; Micaela’s 
Aria (all from “Carmen”). The Phila¬ 
delphia Orchestra under Eugene Or- 
mandy play Habanera; Smugglers’ 
March; Les Voici (with the Mormon 
Tabernacle Choir); Intermezzo; Les 
Dragons D’Alcala; Danse Boheme (all 
from “Carmen”) — also the 
L’Arlesienne Suite No. 1 complete, and 
Farandole from L'Arlesienne Suite No. 
2. Andre Kostelanetz and his Orches¬ 
tra contribute the famous Flower Song 
from “Carmen” and I Hear as In a 
Dream from “The Pearl Fishers.” 

Despite the limited scope of the disc, 
I found it possibly the best of the series 
so far. In most of the other releases in 
the series, I have had reservations 
about some of the selections, or some 
of the performances, but I could find 
nothing to complain about here. Par¬ 
ticularly good are “Danse Boheme,” 
which is taken at a spanking pace, and 
builds up excitement right through 
until the breathtaking finale; “Les 
Voici,” in which the orchestra and the 
choir demonstrate a commendable una- 
minity of purpose, and never falter, 
despite the fast pace throughout; and 
the “Flower Song” which is beautifully 
played by the Kostelanetz orchestra. In 
all, a delightful disc, featuring some of 
the finest melodies ever penned, beau¬ 
tifully played, and excellently recorded. 
(H.A.T.) 

★ ★ ★ 

ECHOES OF ITALY. Werner Muller 
and his Orchestra. Decca Phase 4 
Stereo (E.M.I.) PFS4174. 

Interest: Strict tempo style. 
Performance: Rigid. 

Quality: Excellent. 

Stereo: Excellent. 

Werner Muller’s approach to music 
has never appealed to me. He is essen¬ 
tially a ballroom musician, and the strict 
tempo approach which he imposes on 
everything he plays can become pretty 
monotonous, if you want music for 
listening rather than for dancing. There 
is no denying that he invariably plays 
attractive numbers, but I fear a lot of 
people may have been disappointed 
after they have been attracted by the 
contents of his discs and the colourful 
artwork used for the sleeves. If you 
want Palm Court type music, I do not 
recommend Werner Muller. On the 
other hand, if you like ballroom music, 
this disc has much to recommend it — 
fine tunes, a very experienced band, 
and a recording of excellent quality. 
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The program begins and ends with 
medleys of well-known Italian tunes, 
and in between has: Quando Quando— 
II Silenzio — Funiculi, Funicula — 
Love Me Tonight — Arrivederci Roma 
—La Danza — More — A1 Di La — 
Mattinata — A Man Without Love. 
If you are not sure whether you like 
Werner Muller’s music, I suggest you 
ask for a demonstration before making 
up your mind. (H.A.T.) 

★ ★ ★ 

WINTER WORLD OF LOVE. Billy 
Vaughn and his Orchestra. Stereo, 
Dot (Festival) SZL-933728. Abo 
in mono ZL-33728. 

Interest: The Vaughan treatment. 
Performance: Of a high order. 
Quality: Outstanding. 

Stereo: Good spread. 

Billy Vaughn opens this album with 
a sound that has built him a large 
following over the years — rich full 
melody, highlighted every now and 
again by his singing sax. But, as the 
side progresses, the tempo begins more 
and more to jump. Then, on side 2, 
things calm down temporarily, jump a 
bit more, then revert to the “sweet 
music” formula for the final number. 

The program has a modem flavour: 
Mary Ellen — Raindrops Keep Failin’ 
On My Head — Winter World Of 
Love — Come Saturday Morning — 
Fancy — Yester-Me, Yester-You, Yes¬ 
terday — Lady-O — Early In The 
Morning — Theme From Hunger — 
Holly Holy — Our Dream Of Love. 

Technically, the quality is very good 
indeed: real hi-fi stuff, with lots of 
close-up bass to give the loudspeakers a 
workout. (W.N.W.) 

★ ★ ★ 

THE MEDITERRANEAN CON- 
CERTO and other favourites. 
Semprini, piano, with Melachrino 
and his Orchestra. Music for 
Pleasure compatible stereo MFPA 
8128. 

Interest: Light-music specialist. 
Performance: Stylish. 

Quality: Some variation. 

Stereo: Restricted. 

I believe Semprini is better known in 
the U.K. than here, as he has been 
regularly featured on radio there, and 
for several years had his own light- 
music program. Without being in the 


THE FAVOURITE POLONAISES OF 
CHOPIN. Philip Entremont, 
piano. C.B.S. (Australian Record 
Company) stereo SBR 235356. 

Interest: Popular piano classics. 
Performance: One of his best. 
Quality: Well recorded. 

Stereo: Not significant. 

Till now, Entremont has seemed to 
me to be rather a showy pianist who can 
display plenty of fire and brilliance but 
determinedly stifles any tendency to 
sentimentalising. I was therefore a little 
surprised by his approach to these 
polonaises, which is distinctly lyrical 
and almost easy going. To my mind, a 
degree of romanticism is essential in 
performances of the music of Chopin, 
and I have missed this element in ear¬ 
lier Entremont recordings, but now, for 
the first time, he achieves what to me 


same class as Rubinstein or Horowitz, 
Semprini is an excellent pianist, and is 
certainly one of the best performers in 
his chosen field of light classics. His 
program here begins with his own com¬ 
position, ‘The Mediterranean Con¬ 
certo,” from which he plays the prin¬ 
cipal theme. Then follows theme from 
“The Last Rhapsody” (Wreford), “The 
Story of Three Loves” (Rachmaninoff), 
and the Grieg Piano Concerto. Side 
two begins with an arrangement for 
piano and orchestra of Liszt’s “La 
Campanella,” then follows his only 
piano solo, Chopin’s “Fantasy Im¬ 
promptu.” Finally, there is a lengthy 
selection from Bernstein’s “West Side 
Story.”’ The sound quality tends to vary 
between tracks, and in some the piano 
tone sounded shrill, but this is 
improved by cutting the treble back. 
(H.A.T.) 

★ ★ ★ 

TOTAL STEREO. Various orchestras. 

Universal Record Club stereo 

UI044. 

Interest: Mixed. 

Performance: Varied styles. 

Quality: Good recording. 

Stereo: Good spread. 

This is a rather mixed bag, com¬ 
prising tracks by seven orchestras. 
There is considerable variation in the 
style, ranging from a big band swinging 
style (Frederick Klein orchestra) to the 
smooth as satin sound presented by 
Felix Slatkin. Klein has four tracks: If 
I Were a Rich Man — Laila’s Dream 
— Lara’s Theme — Love is Blue. The 
hard, unsentimental approach to these 
essentially sentimental numbers did not 
appeal to me, nor can I imagine they 
will to anybody who appreciates the 
style exemplified by Felix Slatkin, who 
presents pleasant versions of “Medita¬ 
tion” and “Love is a Many Splen- 
doured Thing.” 

Also on the rowdy side are: Hang 
’Em High (Paul Nero Sounds) — Lone¬ 
some Road; Sukiyaki (Si Zentner) — 
Negresco (Klaus Doldinger) — The 
Total Eclipse (Hi-Heel Sneakers). The 
remaining track, Martin Denny’s ver¬ 
sion of “The Girl from Ipanema” is 
another gentle swinger which will ap¬ 
peal to those who favour the Felix Slat¬ 
kin style. A disc with too much mixed 
interest to be really successful, I feel. 
(H.A.T.) 


is the ideal balance. The familiar En¬ 
tremont dash and fire are there in the 
right places, but so is a new depth of 
feeling where it is required. Absolutely 
clean fingerwork, some finely judged 
rubato, and an exemplary control of 
touch are present throughout, all add¬ 
ing up to a fine performance. 

Besides the inevitable A major (“Mil¬ 
itary”) and A-flat major (“Heroique”) 
polonaises, there are the C-sharp minor, 
Op. 26, No. 1; E-flat minor, Op. 26, 
No. 2; C minor, Op. 40, No. 2 ; and 
F-sharp minor, Op. 44. The last-named 
is my particular favourite among the 
Chopin polonaises, and if I experienced 
a slight pang of disappointment in En- 
tremont’s performance, it was no doubt 
because still fresh in my memory is the 
wonderful Horowitz performance in his 
disc “Horowitz on Television.” (H.A.T.) 



SEND 50C TO SECURE YOUR 


MDNSTEB CATALOGUE 

CLAYBRIDGE SOUND 

163 CLAYTON Rd CLAYTON Vic 3168 
(Cnr PRINCES HIGHWAY) 

PHONE: 544 6171 

ALL HOURS 


Polonaises of Chopin 
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PL-12 BELT DRIVE 


READY TO GO! $120.00 


New with belt drive to convey the revolutions of 
the turntable motor you will have steady, reliable 
performance of the turntable platter with no trans¬ 
mission of rumble. 

Belt Drive is recognised as the best way to 
operate a turntable motor - Pioneer are recog¬ 
nised as the best in stereo sound. 


ASTROIMICS 


MELBOURNE: 161-173 Sturt St., Sth. Melb. 

N.S.W.: 121 Crown St., East Sydney. 

S.A.: 81-97 Flinders St., Adelaide* 

W.A.: 28 Belmont Ave., Belmont. 

TAS: 199 Collins St., Hobart. 

QLD: 50-54 Lt. Edward St., Brisbane. 


Tel. 69 0300 
Tel: 31 6721 
Tel: 23 4022 
Tel: 65 4199 
Tel: 2 2711 
Tel: 21 5422 


SOLE AUSTRALIAN DISTRIBUTORS FOR: 

db PIONEER 

THE WORLD'S FINEST RANGE OF HI FI STEREO EQUIPMENT. 


Please send me Pioneer PL-12 Brochure. 


NAME. 

ADDRESS 


OCCUPATION 


CODE 


ASTROIMICS 
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TONY FENELON GOING PLACES 


TONY FENELON IN AMERICA. 
Wurlitzer organ, live in concert 
from the Senate Theatre, Detroit, 
U.S.A. Stereo, Festival SFL-933,- 
755. Also in mono FL-33755. 
Interest: Guest organ recital. 
Performance: Fantastic. 

Quality: Real sound, real atmos¬ 
phere. 

Stereo: Essential for proper appre¬ 
ciation. 

For this recital, Tony Fenelon was 
the guest of the Detroit Theatre Organ 
Club. At his disposal was one of the 
finest ever examples of the Wurlitzer 
genius — a 4 manual, 34-rank organ, 
with an extensive range of effects and a 
full-scale remotely controlled grand 
piano standing beside the organ con¬ 
sole. 

Originally installed in the huge Fisher 
Theatre in Detroit in 1928, the instru¬ 
ment was purchased by the Detroit 
Theatre Organ Club, installed in 
another theatre, and then reinstalled 
in its present location, the disused 
1400^seat Senate theatre. Theatre and 
organ alike were refurbished and are 
maintained in immaculate condition for 
round-the-clock use of Club members. 

With the chambers disposed behind 
the main curtain and to either side of 
the procenium, the instrument is 
eminently suitable for recording in ster¬ 
eo and, as I have observed above, the 
stereo spread of this very well recorded 
album is essential for a full enjoyment 
of the performance. 

And what a performance. If you 
have been impressed by the slickness 
and facility of George Wright, Regina! 
Dixon and others who have been at the 
game for a long time, you’re due to be 
impressed all over again by this new 
recital by Tony Fenelon. It’s pure 
theatre organese, to be sure, but the 
artist’s early training as a classical 
pianist shows through, both on the 
organ voices, and in his handling of the 
remotely controlled f)iano. And remem¬ 
ber, his encounter with this instrument 
and its highly complex console could 
only have been a passing one. 

The track titles: Overture to “George 


M.” — Someone To Watch Over Me 

— Twinkle, Twinkle, Little Star — I’m 
Confessin* — South — The Breeze 
And I — Broadway Melody (Medley) 

— As Long As He Needs Me — 
Voices Of Spring — Now Is The Hour. 

How does this album compare with 
the Crest release? It’s a bigger occasion 
on a bigger instrument. Which should 
you buy? If you’re a Wurlitzer organ 
fan — both of them! (W.N.W.) 

★ ★ ★ 

MORE TONY FENELON. At the 
Mighty Regent Wurlitzer. Compat¬ 
ible stereo, Crest CRT-12-SLP-026. 
(From Sound and Film Enterprises 
of Aust. Pty. Ltd., 291a Tooronga 
Road, Tooronga, Vic. 3145). 
Interest: Farewell to famous organ. 
Performance: In best cinema tradi¬ 
tions. 

Quality: Excellent. 

Stereo: Used to advantage. 

My phrase “farewell to famous 
organ” is prompted not by anything on 
the jacket but by the knowledge that 
the instrument has now been dis¬ 
mantled, some day to be reinstalled in 
a building which could hardly be as 
commodious as Melbourne’s huge 
Regent theatre. 

But this album does not rely on any 
kind of sentiment to justify its pur¬ 
chase. There’s nothing in it to suggest 
that many long years have passed since 
the instrument was first installed. 

Nor is there anything in the per¬ 
formance to suggest that the player is 
far too young a man ever to have 
known, in their prime, the generation 
of organists who once entertained 
theatre patrons right around Australia, 

But, as I have already indicated, this 
recital loses nothing even by nostalgic 
comparisons. The tracks you’ll also 
like: The Continental — These Foolish 
Things — A Man And A Woman -— 
Lara’s Theme — What’s New ■— 
Stranger in Paradise — It’s De-Lovely 

— Camelot — More — Oklahoma 
Selection (6 titles, 11 minutes). 

Local theatre, looal organist, local 
recording — a good one (W.N.W.). 


FOOTNOTE: A Press release from Festival Records indicates that Tony Fenelon 
has received a rare honour for an artist in his field. He was invited to give a 
combined piano and popular theatre organ concert, during June, in the Grand 
Hall of the former John Hayes Hammond Castle in Gloucester, Massachusetts, 
U.S.A. The organ in the Grand Hall is a 4-manual 144-rank instrument and is 
considered to be one of the most magnificent instruments of its kind in the world. 
Selection was made after the Castle Fine Arts Committee heard a recent record¬ 
ing by the young artist and considered it to be “the finest ever recorded.” 


MORE ROS ON BROADWAY. Ed- 
mundo Ros and his Orchestra. 
Stereo, World Record Club 
W.R.C. S/4615. 

Interest: Broadway, Latin-style. 
Performance: Bright. 

Quality: Very clean. 

Stereo: Plenty of separation. 

A truly international effort, this: 
From the Ed mundo Ros Club in Lon¬ 
don, the Orchestra plays the melodies 
of Broadway in Latin style. Whether 
Rogers, Loewe, Berlin and Co. ever 
thought of their compositions in this 
role is of no consequence; the Ros per¬ 
cussion lays down the basic rhythm and 


the melody has no choice but to go 
along! 

And the melodies you’ll certainly 
know: The Surrey With The Fringe On 
Top — I’ve Grown Accustomed To 
Her Face — C’Est Magnifique — This 
Nearly Was Mine — I Got The Sun In 
The Morning — Just In Time — How 
Are Things In Glocca Morra? — The 
Carousel Waltz — Wish You Were 
Here — You’re Just In Love — If I 
Loved You — Shall We Dance. 

The sound is certainly bright. It’s a 
question of whether you prefer them 
this way or the more usual big band 
treatment. (W.N.W.) 


"INNERBOND" 

|R»9d.) 

BONDED 

ACETATE 


FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding 
made from ultra fine Cellulose Ace¬ 
tate Fibres that gives high efficency 
for Sound Absorption. 

“INNERBOND” is light, clean, dust- 
frae and easy to handle. Because all 
the fibres are bonded “INNERBOND” 
will hang as a “curtain” and will not 
fracture or break down due to vibra¬ 
tion. 

“INNERBOND” is odourless, highly 
resistant to attack by bacteria or fun¬ 
gus end is vermin repellent; “INNER- 
BOND” at !6oz sq. yd. has a normal 
thickness of I” end at this density 
is recommended as a pecking in 
Speaker Enclosures for Sound Absorp¬ 
tion. 


STOCKISTSi 


,VDN ,&'« A £Lf 

iff. \?i *44® C ° K*nt 'Bj-fe! 
Electronic* Pty Ltd., 257 Clarence St.: 
Kent HI-FI. 432 Kent St.: Mastersound 
Sales Pty. Ltd.. 400 Kent St.: Radio 
Despatch Service, 869 George St.: Peter 
,Shsfiey Electronics Hy. Ltd., ill York 
St.: Stereo Music Systems. 193 Clarence 

«i, C 4'5 c o u, LiT p R r n ftx^V*!^i.src 

,r Su 

St., LEICHHARDT; Semicon El* 

172 Carllngford Rd., EPPING. 
CANBERRA: Kitchen and HI-FI Specialists. 
Cnr. Giles and Kennedy Sts.. King¬ 
ston. 

NEWCASTLE! Martin de Launay Pty. Ud.. 
King and Darby streets: Dynamic 
Sound. 507 Hunter Street. 
WOLLONGONG! Electronic Parts Pty. Ltd.. 

uW 

■ RISSANKt A.. I. Hirrold Pty. Ltd.. 123 
Charlotte Street: Brisbane Agencies. 78 
Wickham Street. Fortitude Valley. 
Stereo Supplies, 100 Turbot St. 

IPSWICHi Robert N. Smallwood. 205 
Brisbane Road. Booval. 

NORTH QUEENSLAND! Alvin Communi¬ 
cations and JUectrenlcs. 38 Pegnali 
St.. Pimlico. Townsville. 


HOB. 


Hi Atkins (W.A.) Ltd.. 894 Hay 
48 Milligan Street. 

ARTi Homecrafts-Tasmanla. 199 Collins 
Street. 


If unobtainable 


For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as Usova sand $6.50 

Postage paid In Australia and Territories 

to the manufacturers. 

WONDER WOOL 

PTY. LTD. 


•7 JAMES STREET, LEICHHARDT. 
N.S.W., 2040. 

••a S40 — G.P.O., Sydney. 2001. 
Pkon®: 86-2780. 
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SOUTH AUSTRALIANS! 

Adelaide's most progressive merchandiser of Hi-Fidelity Stereo Equipment 
continues to introduce world famous brands at attractive low prices! 


CONNOISSEUR 



English Quality 
at unbeatable 
prices! 


CONNOISSEUR BELT-DRIVE TURNTABLE KIT features a cast, 
non-ferrous platter. 14 pole synchronous motor and heavy-duty drive 
belt. The unit is unusually robust, employing a *4In diameter pre¬ 
cision ground spindle runninx in a phosphor bronze bearing. Perform¬ 
ance is exceptional . . . rumble is down 60 db (RIAA), wow and 
flutter are well below 0.1 per cent, and hum radiation from the 
motor is extremely low. The above illustration shows the assembled 
turntable and the popular Lustre ST-5101) tone arm with integrated 
hydraulic lift. ($24.50) 


BD-1 TURNTABLE KIT $33.50 
BD-1 TURNTABLE ASSEMBLED $39.50 


CONNOISSEUR BD-2 RECORD PLAYER is a complete turn¬ 
table pick-up arm combination of highest quality and performance. 
The belt-drive turntable is the BD-1 described above and the tone arm 
is the famous Connoisseur SAU-2. The low-friction gimbal-pivot arm 
allows effective tracking below I gram and a unique anti-sk;.ting 
device is incorporated. The turntable is isolated from the attractive 
Afromosia wood base by springs to eliminate acoustic feed-back. An 
oil-damped hydraulic lift is included and is conveniently controlled 
at the front of the turntable base. A stylus alignment template and 
accurate stylus pressure scales are provided. The BD-2 Player, com¬ 
plete with Afromosia wood base and moulded perspex cover 
represents excellent value for money. 


CORAL A-550 



A NEW ALL-SILICON TRANSISTOR AMPLIFIER OF ADVANCED 
DESIGN OFFERING MAGNIFICENT PERFORMANCE AND COM¬ 
PREHENSIVE FACILITIES AT AN AMAZING LOW PRICE! 


Power output is 18 watts r.m.s. per channel into 8 ohms. Overall 
nequency iexpense is 20-40.0I.‘0 H/ plus minus 2db and power band¬ 
width is 25-40 000 Hz. Total harmonic distortion is less than 0.2 per 
cent at 12 watts r.m.s. and 0.8 per cent at 18 watts. The high-gain 
power amplifier ensures excellent signal to noise and is completely 
direct-coupled to minimise phase-shift and maintain low distortion dur¬ 
ing transients. Rugged NPN silicon power transistors are employed 
and generous heat sinks provide efficient heat dissipa.ion. The pre¬ 
amplifier features a Baxendahl-type feedback tone control circuit pos¬ 
sessing outstanding characteristics. Two magnetic cartridge inpuls are 
prov.ded. Sensitivity of Phono 2 is 2.5 milli-volts and is suitable for 
moving-magnet and variable-reluctance cartridges while Phono I is a 
high sensitivity input (40 microvolts) which allows moving-coil type 
cartridges to be connected directly thus avoiding the limitations in¬ 
herent within the step-up transformers normally employed with this 
type of cartridge. Facilities include low.level listening compensation, 
effective feedback type high and low pass filters, front panel switching 
for 2 sets of stereo speaker systems, SCR overload protection, head¬ 
phone socket and tupe monitor circuit. 


6D2 PLAYER 

(BD2 Chassis without base and 
cover also available. $/9.) 


$89.50 


OUTSTANDING VALUE $159 


ROTEL 100 



A brand new amplifier Incorporating 
semi-complementary sinib'e-ended push pu'l 
OTL (output transformerless) circuitry, the 
Rotel 100 is fast becoming a best-seller at 
Challenge HI-FI Centre. Power output Is 
IS watt r.m.s. per channel into 8 ohms, 
and harmonic distortion is a low 0.4% at 
10 watts r.m.s. Frequency response Is 
25-20.000 (plus or minus IVidb). Sensitivity 
for magnetic cartridge Is 3 millivolts. The 
Rotel 100 boosts many features normally 
found only on much more expensive ampli¬ 
fiers and includes tape monitor circuit, 
selector switch for two sets of stereo 
speakers, loudness contour circuit and at¬ 
tractive input selector indicator lights on the 
front panel. Price $109.00. 


SELECT FROM THE 
WORLD'S FINEST HI-FI 
EQUIPMENT! 

Richard Allan Speakers (U.K.). 

Lux Amplifiers (Japan). 

Re vox Tape Recorders (Swiss). 

Micro Cartridges, Tone Arms and 
Turntables (Japan). 

Celestion Speaker Systems (U.K.). 
Koss Headphones (U.S.A.). 

FRA Turntables (France). 

Sound Amplifiers (Japan). 

Garrard Turntables (U.K.). 

Grace Cartridges and Arms (Japan). 
Jans2cn Electrostatic Speakers (G.S.A.). 
Rogers Amplifiers (U.K.). 

Sonics Speaker Systems (Japan). 


EMPIRE 


The world's 
best magnetic 
cartridges from 
the U.S.A. 



Reviewers all over the world have ac¬ 
claimed the new generation Empire pick-ups! 
The 888VE and 999VE have firmly csfah- 
.slied themselves among the top cartridges 
available . . . and now the new 1000ZE 
Calibration .Standard Cartridge complete!.* 
•clipses all other pick-ups and sets new 
Performance standards for Hi-Fidelity 
.^production! 


EMPIRE 888VE. Compliance 30 x 10 -6 
cm/dyne, tracking force U/tgrtn, frequency 
.espon.se 6-32.000H/. separation 30dh. out¬ 
put 5 millivolts per channel, hand-polished 
0.2 x 0.7 mil elliptical diamond. $68.00. 

EMPIRE 999VE. Compliance 30 x 10-6 
cm/dyne, tracking force I gram, frequency 
response 6-35.000Hz. separation more than 
30db, output 5mv per channel, hand-polish¬ 
ed 0.2 x 0.7 mil elliptical diamond. $75.00. 


EMPIRE I000ZF. Compliance 35 x 10-6 
cm/dyne, tracking force Va grain, frequency 
response 4.40.000Hz, separation 35db, out¬ 
put 4mv per channel, hand-polished 0.2 x 
0.7 mil elliptical diamond. $100.00. 


Challenge 

RECORDING CO. 


HI-FI 

STEREO 

CENTRE 


6 SAYS ARCADE, 
ADELAIDE. 

(off Adelaide Arcada) 

Phone 23-2203. 
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EVERYBODY'S TALKIN’. The Ex¬ 
otic Guitars. Rainwood (Festival) 
stereo SFL-933663. Available in 
mono. 

Interest: Mood guitar. 

Performance: Relaxed style. 
Quality: Good standard. 

Stereo: Normal. 

This disc floats dreamily from tune 
to tune, its soporific mood guaranteed 
to smooth the wrinkles from your brow 
at -the end of a tiring day — in other 
words, it is mood music to relax to 
with the lights down low. No details 
are given of the personnel, apart from 
the nomination of A1 Casey as lead 
guitar, but the group appears to consist 
of acoustic guitar, electric guitar, 
woodwinds, percussion and bass — no 
strings or brass. The tunes are a mix¬ 
ture of old and new: Everybody’s Talk¬ 
in' — Love Theme from ‘'Romeo and 
Juliet” — Smile A Little Smile for Me 
— Ebb Tide — Jean — To Rome with 
Love — Midnight Cowboy — Peg O* 
My Heart — I Was Kaiser Bill’s Bat¬ 
man — Now Is The Hour — Sugar, 
Sugar — Release Me. If you like gui¬ 
tar, and are looking for some music for 
periods of relaxation, this one is worth 
investigating. If you want to sample be¬ 
fore buying, try “Jean” on side one, 
and “Now is the Hour” on side two. 


LATIN BEATLES — The Mlrza Men. 

Universal Record Chib, Stereo 

U-1032. 

Interest: Big L/A Band. 

Performance: Well played. 

Quality: Bright, clean recording. 

Stereo: Good balance. 

Mr Mirza is, apparently, a specialist 
in Latin American percussion who was 
bom in Bahrain and now resides in 
London. Be that as it may, the Mirage 
Men turn out to be a collection of top 
English session-men including a heavy 
battery of bongos, congas, timbales, 
maracoas, guiros and the rest. 

The album is pleasant enough with 
the twelve Beatles* tunes standing up 
well to the relentless, percussive L/A 
treatment. The titles are well enough 
known and they include “Michelle,” “A 
Hard Day’s Night,” “Can’t Buy Me 
Love,” “Yesterday,” “Eleanor Rigby,” 


and “Norwegian Wood.” 

The musicianship is very accom¬ 
plished and the brassy arrangements 
are well scored, but in me end the solid 
L/A percussion tends to become 
tedious. 

Nevertheless, this LP should be an 
attractive purchase for Universal 
Record Club members whose musical 
tastes veer towards Latin American. 
The playing ^time is 33 minutes. 

(T.F.c5 

* * * 

MOOD FOR LOVE _ Acker Bilk 
with Leon Young String Chorale. 
World Record Club Stereo S/4620. 
Interest: Late night listening. 
Performance: Easy and relaxing. 
Quality: Well recorded. 

Stereo: Even spread. 

This World Record Club re-issue 
features the warm, sultry clarinet of 
Acker Bilk on a well-balanced selection 
of “midnight” songs. 

With the beautifully-tuned strings of 
the Leon Young Chorale, Acker strolls 
nostalgically through romantic ballads 
like “Tm In The Mood For Love,” 
“Confessin’,” “Paradise,” “When Lights 
are Low,” “It Had To Be You,” “If I 
Could Be With You” and “When Your 
Lover Has Gone.” The music is pre¬ 
dictable but never dull with the high 
quality of the material, the superb 
musicianship of Acker Bilk and the 
lush arrangements by Leon Young. 

Club members will find that me 34 
minutes of music on this LP are ideal 
for relaxed, late-night listening. 
(T.F.C.) 

★ ★ ★ 

ROBERT LEEMAN PLAYS THEME 
FROM “A SUMMER PLACE” 
and other tunes. Robert Leeman, 
harmonica. Australian recording 
by Australian Record Company. 
C.B.S. Stereo SBP 233789. 

Interest: Australian harmonica 
player. 

Performance: World class. 

Quality: Good standard. 

Stereo: Normal. 

When Robert Leeman made his first 
LP (for W. and G.) three years ago, he 
was virtually unknown outside his 


Mayall Blues . . . "superb" 


BLUES BREAKERS — John Mayall. 

Decca (EMI) Stereo SKLA 4804. 

(Also available in mono.) 

Interest: MayaH’s best group. 
Performance: Superb. 

Quality: Well recorded. 

Stereo: Poor balance. 

This John Mayall LP has been avail¬ 
able in Australia — in mono only 
for more than a year. /Most .Mayall col¬ 
lectors win therefore be thoroughly 
familiar with this superb album. 

For most of the 1960s, Mayall has 
been the spiritual leader of me 
English blues movement — a talented, 
dedicated musician and composer, ever 
searching for the essence pf blues ex¬ 
pression. During this time, he has led 
many bands and employed countless 
musicians in his efforts to find me 
sound the wants. 

This particular group, from around 
1965-66, with Eric Clapton, John 


McVie and Hughie Flint was, I think, 
his finest group, mainly because of 
Clapton’s brilliance. On tracks like “All 
Your J-ove,” “Hideaway,” and “Steppin’ 
Out,” for example, me guitar solos are 
outstanding and far more meaningful, I 
suggest, than much of his subsequent 
work with Cream. 

Apart from composing five of the 
tracks, Mayall takes all but one of the 
vocals (Clapton and Robert Johnson’s 
“Ramblin’ On My Mind”) and he is 
also featured on harmonica on 
“Another Man” with Rose Allison’s 
standard “Parchman Farm.” On three 
tracks, Alan Skidmore (tenor), Johnny 
Almond (baritone) and Dennis Healey 
(trumpet) are added to the group but 
the horns are used mainly to provide 
ensemble colouring for Mayall*s organ. 

If any collectors of English blues 
have not already heard mis classic UP, 
they should do so without further 
delay. (T.F.C.) 
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Here are just three items from 
the incredible stock of 
Hi-Fi Equipment at ARROW! 


With the new Dual 1219, Dual hat surpassed 
oven the hitherto unmatched performance 
of the 1019 and establishes yet another 
new level of professional quality. The 1219 
I SUM offers all of the following features • Tone- 

||y arm in Gimbal Suspension • Counterbal- 
WL Him K anced Tonearm • Perfect 15 degree Verti- 

MUfj Jflj c*! Tracking angle • Extremely Lightweight 

skeletal tonearm head • New simplified 
. ™ f 0* I mounting for cartridge • Precise stylus force 

*“* —^ ~ setting • Precision anti-skating adjustment 

• Pitch control • Vibration-free opera¬ 
tion with rotating levers • Platter for high constant speed • Rotating 
centre spindle reduces friction # Construction with dual precision 0 Syn¬ 
chronous motor with absolutely uniform speed . . . 


This beautifully designed and 
easily installed stereo is one of 
the finest to come out of Eng¬ 
land. Up to 20 watts R.M.S. 
output per channel with every 
input and control facility ever 
required* 


This top quality speaker is the 
perfect partner for the Leak 
stereo 30 plus and is an even 
better performer than its good 
looks indicate. 


Remember, all these and many more are available at Arrow 


Special deals for Hi-Fi Enthusiasts 


AMPLIFIERS 
AND SPEAKERS 


Write or call for full details from, 


342 Kent Street, Sydney. Telephone 29 8580 


home city of Melbourne. Within the 
last 12 months he has become much 
more widely known from his appear¬ 
ances in the popular Showcase tele¬ 
vision program. I was able to give a 
warm recommendation to his first disc, 
but I can go even further here, and say 
that the standard of playing on this 
disc is outstanding, and places Leeman 
among the great performers on the har¬ 
monica. He exhibits wonderful dexter¬ 
ity in the faster pieces, such as 
Chopin’s “Minute” waltz, and Mozart’s 
Turkish March, a jaunty strut in such 
pieces as Two Guitars and Donkey 
Serenade, and an appealing approach 
to the more soulful numbers, such as 
Claire de Lune, Tristesse, and Exodus. 
A highlight is his abbreviated version 
of Ponchielli’s Dance of the Hours, the 
piece which won him a prize in the 
1969 Showcase final. 

Also included in the program are: 
Theme from “A Summer Place” —■ 
Tammy «— Ebb Tide — La Mer. It is 
perhaps worth mentioning that when I 
played this disc at a gathering of 
people with widely differing tastes, it 
won universal approval, and several 
people who heard it have since bought 
it. (H.A.T.) 

★ ★ ★ 

IT HAD TO BE YOU. Wilbur Kent- 
well. Stereo, RCA Camden 
CAMS-153. 

Interest: Organ dinner music. 
Performance: Competent. 

Quality: Normal. 

Stereo: Not all that important. 

The jacket of this latest Wilbur 
Kentwell album is singularly unin¬ 
formative, with no attempt to identify 
the artist, the model of the instrument, 
the locale or who (or what) provides 
the percussion background. One would 
assume, however, that the recording 
was made in Brisbane and probably at 
the studios of TV Channel 0 in Bris¬ 
bane, of which station Wilbur is musi¬ 
cal director. 

The label does mention a Conn 
organ, probably the theatre model 
featured on the last album, but the 
nature of the voicing and percussion 
suggests that a couple of the tracks, at 
least, might have been done on another 
instrument. 

Be that as it may, the artist leads off 
with organ plus percussion, but follows 
it with a straight organ solo. There¬ 
after, percussion and straight organ al¬ 
ternate through the rest of the album, 
avoiding the risk of monotony which 
an all-percussion album can involve. 
The quieter numbers are played 
smoothly enough, but, in other tracks, 
particularly in the rhythmic passages, 
Wilbur pulses the expression pedal 
more obviously than any other organist 
I can recall. It is apparently quite 
deliberate, but many may consider it 
overdone. 

In a quite generous program of over 
40 minutes, you get: Just In Time — 
As Long As He Needs Me — Brazil — 
People — Puppet On A String — Ebb 
Tide —It Had To Be You-—Lover 
Come Back To Me — How Are Things 
In Glocca Morra — Sweet Georgia 
Brown. 

For those Who like the organ, this 
should be very acceptable sound, 
played at modest level, as a back¬ 
ground to dining or relaxation. 
(W.N.W.) 
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GUITAR HIT KIT. Tammy Rodgers 
and his Trick Guitar. Universal 
Record Club compatible stereo 
U-1043. 

Interest: Guitar travelogue. 
Performance: High standard. 
Quality: Excellent. 

Stereo: Well spread. 

While I do not like the appellation 
“trick guitar” for a perfectly straight¬ 
forward performance such as we have 
here, I did find this a very enjoyable 
disc, featuring some first rate guitar 
playing, nicely backed with some skil¬ 
ful rhythm and percussion, and a pro¬ 
gram with a distinctly international 
flavour: Steel Guitar Rag — Anna 
Baion — Napoli Melody — Dark Eyes 
— Dilcado — Wheels —- Tico-Tico — 
Apache — Brasilian Holiday — Harry 
Lime Theme — Mexican Hat Dance — 
Happy Mandolin. The disc originates 
from the catalogue of Vogue Records, 
Germany, and is of excellent quality. 
(H.A.T.) 

★ ★ ★ 

FANTASTIC — The 5th Dimension. 
Universal Record Club Stereo 
U1038. 

Interest: Fabulous vocal group. 
Performance: First-rate. 

Quality: Well recorded. 

Stereo: Excellent separation and 
balance. 

The 5th Dimension is, I think, the 
most talented and exciting vocal group 
on the scene today. In the space of two 
years or so, they have scored enormous 
successes with their recordings, TV 
shows and night club appearances. 

This Universal Record Club release 
includes tracks from their early albums 
and the collection is absolutely first- 
rate. Several of their big hits are 
featured including “Up Up And 
Away,” “Sweet Blindness 1 * and “Stone 
Soul Picnic.” Some of the other out¬ 
standing tracks are “California My 
Way,” “Go Where You Wanna Go, 
“California Soul,” “The Magic Gar¬ 
den” and “Ticket To Ride.” 

All the recordings by the 5th Dimen¬ 
sion have been distinguished by first- 
class backings, production and mate¬ 
rial. On this LP, for example, four of 
the songs were written by Jim Webb 
and two by Laura Nyro. This album 
represents exceptionally good value for 
club members. (T.F.C.) 

★ ★ ★ 

HERE WHERE THERE IS LOVE — 
Dionne Warwick. Scepter Records 
(Festival) Stereo SJL 932165. 
Interest: Mainly old recordings. 
Performance: Unexciting. 

Quality: A bit flat. 

Stereo: Normal separation. 

Despite her rare talent, Dionne War¬ 
wick is in danger of releasing too many 
unexceptional records too often. This 
LP, for example, includes 10 tracks, of 
which only a handful are new record¬ 
ings. 

Six of the songs, not surprisingly, are 
Bacharach-David compositions in¬ 
cluding the well-worn “What The 
World Needs Now Is Love,” ‘Trains 
And Boats And Planes*’ and “Alfie.” 
However, the title track is a new 
recording in the best Warwick tradi¬ 
tion. 


The remaining tracks are, again, 
familiar songs like Lionel Bart’s “As 
Long As He Needs Me,” “I Wish You 
Love”’ and Bob Dylan’s “Blowin* In 
The Wind.” 

As I indicated earlier, Dionne War¬ 
wick is a superb artist but albums like 
this do her little credit. Particularly in 
view of the playing-time of 27 minutes, 
this LP can safely be ignored. CT.F.C.) 

★ ★ ★ 

LENA IN HOLLYWOOD — Lena 

Horne. United Artists (Festival) 

Stereo SUAL 932403. (Also in 

mono.) 

Interest: Great singer. 

Performance: Worth hearing. 

Quality: Well recorded. 

Stereo: Normal separation. 

In these days when younger singers 
like Nancy Wilson and Shirley Bassey 
tend to command the spotlights, fine 
artists like Lena Home and Peggy Lee 
are often forgotten or at least neg¬ 
lected, This new LP by Lena Home 
should serve as a reminder that she is 
an outstanding artist by any standards. 
Her voice is vibrant and personal, she 
swings both in ballads and up-tempo 
numbers, her phrasing and diction 
are impeccable and she has the ability 
to revitalise even the most hackneyed 
of standards. 

On this album she sings a selection 
of well-known songs from motion pic¬ 
tures like “Singm’ In The Rain,” 
“Never On Sunday,” the beautiful 
“Somewhere,” “All The Way,” “Moon 
River” and “I Love Paris.” The 
arrangements by Ray Ellis are sympa¬ 
thetic and beautifully played. Despite 
the poor playing-time of 31 minutes, 
this album is well worth hearing. 
(T.F.C.) 

★ ★ ★ 

NATURALLY — Nancy Wilson. 

World Record Club S/4621. 

Interest: Exciting singer. 

Performance: Excellent. 

Quality: Bright recording. 

Stereo: Well balanced. 

As regular readers of these columns 
Will know, I am an ardent enthusiast of 
Nancy Wilson’s singing. She displays 
superb feeling for a song, whether it’s 


NEW EQUIPMENT 
CABINETS 



MODEL 192 

Record storage or equipment cabinet. 
Dimensions 36in wide, 2lin high, 151- 
in deep, plus 9in legs. 

Record bins: 14in high, 8Jin wide. 
Horizonal shelf 5Jin high. Features: 
Sliding doors, mitred corners, semi- 
square legs. 

Price complete maple, teak, etc. $57.60 
Kit of parts (maple) $31.50; teak $6 
extra. Packing $1.30. 


New Player Platform model 175 
is 16in x 14in x 3 tin. Price $7.50 
for maple or walnut. Kit of parts 
$4.00. Teak, 50c extra. Perspex 
cover, 3Jin or 5Jin high, $8.20 and 
$1.50 extra if required hinged. 
Please specify cut out required. 



MODEL 186 


New Player Cabinet model 186 is 
lOin high, 16in wide, 16iin deep and 
5Jin above shelf. Finished with tinted 
Perspex top. Price $22.00 for maple 
or walnut or teak. Kit of parts, 
$13.50. Teak, $1.00 extra (kits only). 
Height of this model can be increased 
to take various amplifiers. Tailored cut 
out. Ask for quotation. F.O.R. Pack¬ 
ing $1. 

Write for Catalogue and 
Player Guide 

H. B. RADIO SALES 

105 Catherine Street, 
Leichhardt, Sydney. 
Telephone; 56 5580. 


ACOS 


REPLACEMENT LONG LIFE CARTRIDGES 

Acos 90 Series — a family of pick-up cartridges, 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. W 

GP91-1 MONO CRYSTAL Stereo Compatible .. $5.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL Stereo 

Compatible. $5.95 

GP92 MONO CERAMIC Stereo Compatible .. $6.55 

GP93 STEREO CRYSTAL. $7.55 

GP94-1 STEREO CERAMIC .. .$7.95 f i«ed with 

6P9 ^VpKs CERAMIC F0R TRANSIST0R . $8.95 St “ ' * “ extra cost. 
TECHNICAL DATA SHEETS SENT FREE ON REQUEST 



Sole Australian Agents: 


AMPUQN (A’SIA) PTY. LTD. 


29 Majors Bay Rd., Concord. 
Sydney. N.SW. Phone 73 1227 
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BI-DIRECTIONAL — Continuous playback in bolh tape directions by 
automatic reverse. No more need of interchanging reels and inter¬ 
rupting your fun. And more unique features such as effective Hysteresis 
motor drive, symmetrically controlled operation, three TEAC "ageless" 
precision heads and Dual VU meter. 



RETAIL ENQUIRIES 


VIC: 


Brashs Pty Ltd 63 670 
Melbourne & Suburbs 
Suttons Pty Ltd 601201 
Melbourne & Country 
Southern Sound 97 7245 Moorabbin 
Keith Abernathy Stereo 6631615 
Melbourne 

Veals Auditorium 42 0211 Richmond 
Stereo Sound Systems 8704961 
Ringwood 
NSW: 

Convoy International Pty Ltd 
(NSW distributor) 29 6475 Sydney 
and leading Hi-Fi retailers 
SA: 

Em Smith & Co Ltd 51 6351 Adelaide 
Truscott Electronics 23 3024 Adelaide 

WA: 

Albert TV & Hi-Fi Centre Pty Ltd 
21 5004 Perth 

TAS: 

Wills & Co (1954) Pty Ltd 

2 4641 Launceston 

B.B.C. Radio Centre 31 4126 Burnie 

QLD: 

Brisbane Agencies Audio Centre 

2 6931 Brisbane 

King & King 2 7760 Brisbane 

ACT: 

Duratone Hi-Fi 81 2549 Curtin 
j. B. Young 90155 Kingston 


leacAZuioiapeaecK- 
uitique in oomMnation of 
features and value ot $299 

Full recorder version of above with built-in 
speakers, Teac model A2060 $399. 


AUSTRALIAN 
MUSICAL 
INDUSTRIES 
PTY. LTD., 

155 Gladstone St., Sth. Melb., 
Vic., 3205. Phone 69 7281. 
Telegrams AMUS Melb. 


Read what the American Magazines "High 
Fidelity" and "Stereo Review" have to say about 
TEAC. Send us this coupon and we'll send you 
the reports. 

NAME. 

ADDRESS. 


POSTCODE. 
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up-tempo, a ballad or a blues number. 
On this WRC re-issue, which was prob¬ 
ably recorded some three or four years 
ago, she is backed by the Billy May 
Orchestra and the results are well up to 
Miss Wilson's usual high standard. 

The tracks are skilfully .balanced and 
include swingers like “Alright, Okay, 
You Win,” “Smack Dab In The 
Middle,” “Aint That Lovin’ You” and 
Willie Dixon’s “My Babe.” As usual, 
Nancy Wilson is at her best in good, 
bluesy ballads like “Just For A Thrill,” 
“I Wish I Didn’t love You So,” and 
Lii Green’s classic, “In Hie Dark. 

The two outstanding tracks on the 
LP are probably Michel Legrand’s 
beautiful song “Watch What Happens” 
and the old standard “Willow Weep 
For Me.” 

Although the playing-time is a bit 
light at 32 minutes, this album is 
recommended to all members of the 
World Record Club who enjoy Nancy 
Wilson’s superb singing. (T.F.C.) 

★ ★ ★ 

FESTIVAL OF MASSED WELSH 
MALE VOICE CHOIRS. 100 
voices in song in the Royal Albert 
Hail, October, 1969. Conductor, 
Roy Bohana; Organist, Tudor 
Spencer Davies. Stereo, Columbia, 
SCXO-637*, 

Interest: Notable choral occasion. 
Performance: Magnificent. 

Quality: Virtually flawless. 

Stereo: Smoothly spread. 

The jacket notes suggest that chang¬ 
ing social conditions are undermining 
the kind of interest which brought 
together no less than 12 Welsh choirs 
for this huge vocal festival, held last 
year in the Royal Albert Hall. 

If, in fact, last year’s festival proves 
to be the last on such a scale, this 
album is a worthy and fitting memento 
of a passing era. From the massed 
voices, the conductor has won a most 
notable degree of sympathy and res¬ 
ponse, ranging from delicate shadings 
to moments of tremendous climax. 
Some may feel that the applause over- 


Johnny Cash . . . "one 

JOHNNY CASH 1970. Music For 
Pleasure Gold Edge Series ($3.98) 
compatible stereo Gold 0001. 

Interest: C. & W. star. 

Performance: One of the best. 
Quality: Fine. 

Stereo: Compatible. 

This is the much promoted disc 
which heralds Music for Pleasure’s 
entry into a higher price bracket. The 
massive advertising campaign launched 
to bring this product before the public 
has ensured that just about every 
person who watches television will 
know of its existence, and will have 
some idea of what it contains. Sales are 
expected to run into millions in Austra¬ 
lia, and I doubt whether any person 
who buys this disc will be disappointed. 

It is certainly one of the best and most 
entertaining C. & W. discs to come my 
way in many a long day. Johnny 
Cash’s deep resonant voice comes over 
very well in this recording. In fact, one 
has the impression that the bass end 


whelms the closing phrases of each 
number but it is the response of an au¬ 
dience no less enthusiastic and no less 
involved than the members of the choir 
itself. 

The track titles: National Anthem — 
Serenade (From The Fair Maid of 
Perth) — O Isis And Osiris — Pil¬ 
grims* Chorus—Chorus Of The Heb¬ 
rew Slaves—Soldiers’ Chorus—Silver 
Birch — Battle Hymn Of The Republic 

— Laudamus — Tydi A Roddaist — 
Deus Salutis — Ar Hyd Y Nos — Men 
Of Harlech — Cyfri’r Geifr — Myfan- 
wy — Cwm Rhonda — Hen Wlad Fy 
Nhadau. 

If you enjoy choral music, you'll cer¬ 
tainly enjoy this album (W.N.W.) 

★ ★ ★ 

THE WORLD OF GEORGE 
FORMBY. Stereo, Decca SPA-50, 
Series 250. 

Interest: Old-time comedy songs. 
Performance: Good in its day. 
Quality: Restricted range but 
clean. 

Stereo: Simulated, purely nominal. 

To listen to this record is to flip 
back in time by thirty or more years, 
to the days when items by George 
Formby took their turn on the radio 
with contributions by Bing Crosby, 
Peter Dawson and Jesse Crawford. 

Heard singly in those days the num¬ 
bers rated pretty well. Heard, thirty 
years later, a dozen in a row, the same¬ 
ness of the style and sound is tediously 
evident. But played occasionally in the 
right atmosphere, the slightly “nau¬ 
ghty” lyrics should still be good for a 
giggle and bit of reminiscing. 

Remember these? When I'm Cleaning 
Windows — Why Don’t Women Like 
Me — You Can't Keep A Good Lad 
Down — Swimmin' With The Wimmin’ 

— The Old Kitchen Kettle — My 
Little Ukelele In My Hand — Chinese 
Laundry Blues — Sitting On The Ice 

— Running Round The Fountains — 
Fanlight Fanny — It’s No Use Lookin’ 
At Me — Leanin’ On A Lamp Post. 
(W.N.W.) 


of the best" ..... 

has been raised a few dBs and, with 
good quality equipment, it may be nec¬ 
essary to cut your bass control back a 
bit further than its normal setting. The 
12 tracks are: Nine Pound Hammer — 
Lorena — The Long Black Veil — 
When Papa Played the Dobro — I Still 
Miss Someone — Ring of Fire — Bad 
News — The Streets of Laredo — 
Don’t Think Twice, It’s Alright — 
Frankie's Man, Johnny — I Walk the 
Line — Folsome Prison Blues. 

The disc is packaged in an attrac¬ 
tively designed book-fold type jacket, 
with numerous photos of the artist, 
and lyrics for “Folsome Prison Blues'” 
and “The Streets of Laredo” on the 
back. The tracks have been carefully 
culled from the hundreds Johnny Cash 
has made in his long career, but al¬ 
though some of them must be quite 
old, the sound quality is uniformly ex¬ 
cellent throughout — a tribute to the 
sngineers who prepared them for this 
issue. (H.A.T.) 


INTRODUCING 1UC 
FRANCHISED DEALERS IN N.S.W. 

We ore proud to announce that 
the following organisations have 
now been appointed as Franchise 
Dealers for the full range of TEAC 
Tape Recorders, Tape Decks and 
Hi-Fi Equipment and are fully 
equipped to handle your every need. 

ALDERSON ELECTRON IX 

ROCKDALE-1st floor, Cnr. 
King St. & Princess High¬ 
way. 59 2589. 

CARINGBAH - Shop 6, New¬ 
ton Building. 524 9023. 

CONVOY TECHNOCENTRE 

SYDNEY - 449 Kent Street 
29 6475. 

DYNASTEREO PTY. LTD. 

ST. PETERS - 331 Princess 
Highway. 51 7071 

GLEN-DOR CAMERA & 
AUDIO 

MANLY - 43 The Corso. 
97 2709 

Trade Inquiries — City and COUNTRY 

CONVOY INTERNATIONAL 
PTY. LTD. 
(WHOLESALE & SERVICE 
DIVISION) 

449 Kent Street, SYDNEY. 

29 6475 


PRINTED CIRCUITS 


MAKE YOUR OWN AND SAVE MONEY. 

Kit S3 including full Instructions. 

Post and packing 40c. 

Mail order Catalogue 25c. 

Your own design cut. send drawing and 
S.A.E. for quotations. 

B. M. ROBBINS 

Box 129 CARUNGFORD, N.S.W.. 2118 


TWEET 

A tweet is high frequency sound and 
to reproduce this you need a high 
fidelity 


PEERLESS 

low distortion tweeter. This gives the 
tweet, the whole tweet and nothing but 
the tweet. 

We have a new shipment of these 
popular components and also a large 
range of other Peerless high fidelity 
speakers and kits in 4 and 8 OHM 
(and some 16 ohm.) 

Oval midrange 9579 MRC now in 
stock! Also D 150 WL heavy bass 
speaker D 100 WL and others with 
moulded rubber roll surround and CM 
120 W etc. 

Coax., wide range, speakers and cross¬ 
overs are also now in stock once more. 

Danish Hi-Fi Ply. Ltd., 

696 BURKE ROAD. CAMBERWELL. 

ALSO SHOP 9, LOWER PLAZA, 
SOUTHERN CROSS HOTEL. MELB. 
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Miniature oil-tight push buttons and 

pilot lamps 

save time-save space...save money 


tf<z>x3 

$ 

<G» • •• 

Diagram shows how you can double the utility of 
mounting space by installing “KDZ" units. 




This extremely compact 
industrial KDZ (22.5 mm fixing) 
range of push buttons, pilot lights 
and indicators enables a great 
reduction in size of control 
panels and equipment without 
any compromise in quality or 
life expectancy. Water and oil- 
tight operators (protection P44/ 
55) coupled with heavy duty 
wiping contacts make this range 
ideal for the most arduous 
applications. Indicators with 
identical bezels to push buttons 
are available with or without first 
voltage transformers. Globes 
can be removed from the front 
without disturbing the 
equipment. 

If you prefer standard size units, 
select from the FANAL DZ 
(30.5 mm fixing) range. 


For complete information contact: 


® WARBURTON FRANKI 


ADELAIDE 56-7333; BRISBANE 51-5121; 

HOBART 23-1841; LAUNCESTON 31-3300; 
MELBOURNE 69-0151: MOUNT GAMBIER 2-3841; 
NEWCASTLE WEST 61-4183; PERTH 8-4131; 
SYDNEY 29-1111; WOLLONGONG 2-5444. 
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BUY RIGHT . . FROM ENCEL 


I've got music — "jolly good buy" 


I’VE GOT MUSIC. George Blackmore 
plays the theatre organ. Stereo, 
Columbia SOEX-9467. 

Interest: Pipe Wurlitzer and 
Compton organs. 

Performance: Thoroughly pleas¬ 
ant. 

Quality: Good. 

Stereo: Normal. 

George Blackmore F.R.C.O. began 
his organ playing career in a cathedral 
but, while still only 18, succumbed to 
the lure and the glamour of the theatre 
console. As well, since 1941, he has 
featured regularly on British radio. 

During the course of a concert tour 
of Australia and America in 1967, 
George Blackmore opened the newly 
installed Wurlitzer in Melbourne’s 
Dendy theatre, am occasion at which 


many readers may well have been 
present. 

For this program he uses two very 
well known organs in England — The 
big 4-manual Wurlitzer at the Gau- 
mont State theatre at Kilburn, and the 
even larger 4-manual Compton at 
Southampton Guildhall. 

With the facility of long experience 
and without ostentation he plays a 
thoroughly pleasant program: Raz- 
A-Ma-Tazz — Estrellita — I Got 
Rhythm — Flamingo — Latin Lady — 
Butterflies In The Rain — One Of 
Those Songs —Bond Street Rag — 
Cecilia — Jenny — Porto Rico — 
Stranger On The Shore — America 
Marches. 

For $2.50 this is a jolly good buy. 
(W.N.W.) 


tiiiiiiiiiiiiiiiiiiiiitiiitiiiiiiiiiiitiitiiuiitiiiiiiiiiiuiiiiiiiiiiiiiiitimiiiiiiiiiiitiiuiiiiiiittiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiMii 


BUSH GIRL. Shirley Jacobs, vocals, 
with Ade Monsbrough, recorders 
and melodica; Mike Hayes, 6 and 
12-string guitars; Peter Hayes, 
5-string banjo; Alton Pope, string 
bass. Crest stereo CRT12/SLP025. 
(Sound and Film Enterprises, 291a 
Tooronga Rd., Tooronga, Vic. 
3146.) 

Interest: Australian folk singer. 
Performance: Pleasant. 

Quality: Very good. 

Stereo: Normal. 

Apart from the delectable Tina Date 
(who, alas, has apparently deserted us 
for good for the greener entertainment 
pastures overseas) Australia has few 
really good female folk singers. Of 
these. Shirley Jacobs would be one of 
the best. Here she has recorded an all- 
Australian selection: Van Diemen’s 
Land — Maggie May — Moreton Bay 
—Lady Franklin’s Lament — Cross of 
the South — Death of Ben Hall — The 
Old Palmer Song — The Catalpa — 
Stringybark Creek — Clancy of the 
Overflow — Reedy River — The Bush 
Girl — The Waradgery Tribe — The 
Route March. Assisted by a small 
group of very competent local musi¬ 
cians, and accompanying herself on six 
and 12-stringed guitars, Shirley 
acquits herself very well in this by no 
means easy program. Some of the old 
traditional songs present no problems, 
but the settings of the poems of Henry 
Lawson, Banjo Paterson and Dame 
Mary Gilmour require more than just a 
nodding acquaintances with the ele¬ 
ments of music. 

It is unfortunate that this disc had to 
be issued in the wake of the flood of 
inferior material put out in connection 
with the Cook Bi-centenary celebra¬ 
tions, as it is worth its place in record 
collections on its own merits. Miss 
Jacob’s warm voice is well suited to the 
material, and the arrangements and in- 
strumental support are excellent. 
(H.A.T.). 

★ ★ ★ 

SUNSHINE POSSIBILITIES. The 
Famous Jug Band. liberty (Festi¬ 
val) stereo SLYL-933,559. Avail¬ 
able in mono. 

Interest: Unusual folk group. 
Performance: Very pleasant. 
Quality: Excellent recording. 
Stereo: Normal. 

The Famous Jug Band make some 
very pleasant noises in this, presumably 
their first, disc. In a group of folk ori¬ 
ented songs, they accompany them¬ 


selves with guitar, banjo and, of 
course, the jug. In case you have never 
seen or heard a jug being played, I 
should explain that it is a kind of large 
bottle, which the performer plays by 
blowing across the top. By manipula¬ 
tion of either his Mps (or fingers, or 
both, I am not sure quite how) he pro¬ 
duces a range of sounds remarkably 
like those of a baiss player. The group 
has the decided advantage of a female 
lead singer with a strong clear voice 
which does for the group what Judy 
Durham did for The Seekers — she 
gives it personality. 

Most of the songs are new to me, 
but for the record, here are the titles: 
Can’t Stop Thinking About It —Nick- 
olson Sq. — He Never Came Back — 
A Leaf Must Fall — Shaky Train 
Blues — The Only Friend I Own — 
Black is the Colour — Saro Jane 
Train on the Island — The Main 
Thing — Breakfast Blues — Sunshine 
Possibilities. The recording is of ex¬ 
cellent quality, clean and bright with 
no noticeable distortion. (H.A.T.) 

★ ★ ★ 

PARIS FOR LOVERS. Maurice Lar- 
cange (accordion) with the Claude 
Martine Orchestra and Chorus. 
Phase Four Stereo (E.M.I.) PFS 
416S, 

Interest: French accordion music. 
Performance: Overdone. 

Quality: Excellent. 

Stereo: Good. 

This should have been a very good 
record, since it features one of the 
world’s leading accordion virtuosos, 
and has the benefit of Decca’s superb 
Phrase 4 Stereo sound—yet it does not 
quite come off. The main trouble is 
that Maurice Larcange is not allowed 
enough scope to develop his art, being 
almost submerged in a too lush orches¬ 
tral and choral backing. The light mu¬ 
sette style of playing which is best suit¬ 
ed to the accordion cannot support 
sudh a top heavy load, and the result is 
that the soloist is almost smothered by 
it. One has only to contrast this disc 
with the delightful Vogue disc featur¬ 
ing Aimable to confirm the right and 
the wrong way to present this type of 
material. As rather featureless back¬ 
ground music this disc is pleasant 
enough, but I do not recommend it to 
accordion fans. The 12 tracks include 
such pleasing melodies as: At Last — 
The Windmills of Your Mind — Mi¬ 
lord — V Absent — The Three Bells 
— If You Go Away. (HA.T.). a 



Swing up to 

CONNOISSEUR 

ENCEL 



It takes so little to enjoy optimum 
performance at Encel. Take Connois¬ 
seur . . . the "no compromise" com¬ 
ponents at Australia’s lowest prices 
Ask Encel to show you reports by 
independent review writers. Con¬ 
noisseur make top performance 
turntables, p.u. arms and cartridges. 

Illustrated: 

BD-I TURNTABLE: The unique flex¬ 
ible belt drive eliminates vibration 
and transmission noise. The motor's 
low hum field, makes the unit suit¬ 
able for the most sensitive pick-ups. 
To attain maximum performance 
and sensitivity, complex mechanisms 
have been avoided. But mechanical 
specifications of the highest order 
have been maintained. Slim line 
construction. . $39.50 

SAU-2 TONE ARM: The unusual 
and highly effective tone arm fea¬ 
turing a revolutionary type gimbal 
mounting with axis at 45 deg. Auto¬ 
matic bias adjustment. Lift lower 
device. Scales, to set the stylus pres¬ 
sure, provid'ed. (Write for copies of 
"Hi-Fi" review.) ..$29.50 

BD-2 TURNTABLE AND TONE 
ARM: Combining the BD-I Turn¬ 
table (above) and the SAU-2 
Tone Arm—Complete with base and 
cover . $89 

Extract of review of BD-2 in "The 
Gramaphone." July, 1969: "Wow 
and flutter was absent, hum was in¬ 
audible . . * attractive medium- 
priced turntable unit with highly 
satisfactory standard of technical 
performance . . . well made, beau¬ 
tifully finished." 



ELECTRONICS PTY. LTD. 


Head Office: 

431 Bridge Rd , Richmond. Victoria. 3121. Tel. 42 3762 

; Wholesalers r trade-ins accepted D Terms 

Australia’s Greatest Hi-Fi Centre 
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PHONE 51-3845 
SI-7000 



37 VICTORIA AVENUE, MIDDLE COVE 
W"KINDS « AFTER HOURS 40-S391 


136 VICTORIA ROAD MARRICKVILLE - 51-3845 


KAISE 


MODEL SK-100 


VOLT-OH M-MILLI AMMETER 

HIGH SENSITIVITY 
100,000 Ohm* per Volt DC 
10,000 Ohm* per Volt AC 
SPECIFICATIONS 

• DC VolU: 0.6 3, 12, 60. 300. 600, 1200 V. 

• AC Volts: 6, 30, 120, 300, 1200V. 

• DC Current: 12uA, 300uA, 6mA, 60mA, 
600mA, 12A. 

• AC Current: 12A. 

• Resistance: 20K ohms, 200K ohms, 2M 
ohms, 20M ohms. 

• Decibels: Minus 20 to plus 17, 31, 43, 51, 
63. 

• Accuracy: DC plus minus 3%, AC plus 
minus 4% (of full scale). 

• Overload Protected by Dual Silicondiodes 

• Double-jewelled plus minus 2% Meter 

• Plus minus 1% Temperature-stabilised Film Resistors. 

• Polarity Changeover Switch 

• Scale with Mirror 

Price $34.75. Post 75c. Interstate $1.00. 



MODEL SK*7 
4K Ohms per Volt D.C. 

2K Ohms per Volt A.C. 
SPECIFICATIONS: 

D.C. Volts: 10, 50, 250, 1000. 
A.C. Volts: 10, 50, 250, 500, 1000. 
D.C. Current: 250uA, 10mA, 

250mA. 

Resistance: 20K (xlO) 2 meg 

(X1000). 

Decibels: 2db cps^lus 62db. 

Post 50c, Interstate 75c. 

MODEL SK-70 

30K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 

D.C. Volts: 0.5, 2.5, 10, 50, 250, 
500, 1000. 

A.C. Volts: 10, 50, 250, 500, 1000. 
D.C. Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 7K, 70K, 700K, 

7 meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION. 
$19.95 

Pot 50c, Interstate 75c. 


MODEL SK-I40 

2OK OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 2.5, 10, 50, 250, 1000. 
A.C. Volts: 10, 50, 250, 500, 1000. 
D.C. Current: 50uA, 25mA, 

250mA. 

Resistance: 40K, 4 Meg. 

Decibels: Minus 20 db cps Plus 
62db. 

$11.95 

Post 50c, Interstate 75c. 


MODEL SK-60 

50K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.25, 2.5, 10, 50, 250, 
500, 1000. 

A.C. Volts: 10, 50, 250, 500, 1000. 
D.C. Current: 25uA, 5mA, 50m, 
500mA. 

Resistance: 10K, 100K, 1 Meg, 

10 Meg. 

Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION. 
$22.75. 

Post 50c, Interstate 75c. 


MODEL SK-55 
30K OHMS PER VOLT D.C. 
14K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.6, 3. 12, 60, 300. 

1200. 

A.C. Volts: 12, 60, 300, 1200. 
D.C. Current: 60uA, 12 mA, 

300mA. 

Resistance: 10K Ohms, 1 M ohm, 
10 M ohms. 

Decibels: Minus 10 cps Plus 
23 db. 

OVERLOAD PROTECTION. 
$18.75. 

Post 50c, Interstate 75c. 


MODEL SK-20 

20K OHMS PER VOLT D.C. 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.25, 2.5, 10, 50, 

250, 1000. 

A.C. Volts: 10, 50, 250, 1000. 
D.C. Current: 50aU, 25mA, 

250mA. 

Resistance: 7K, 700K, 7 Meg. 
Decibels: Minus 10 cps plus 22 
(at A.C./10V) plus 20 cps plus 
36 (at A.C./50V), Upper freq. 
limit 7 Kc. 

OVERLOAD PROTECTION. 
$13.50 


MODEL SK-80 

20K OHMS PER VOLT D.C, 
10K OHMS PER VOLT A.C. 
SPECIFICATIONS: 

D.C. Volts: 0.5, 2.5, 10, 50, 250, 
500, 1000V. 

A.C. Volts: 10, 50, 250, 500, 

1000V. 

D.C. Current: 50aU, 5mA, 50mA, 
500mA. 

Resistance: 5K, 50K, 500K, 5 Meg. 
Decibels: Minus 10 cps plus 62 
db. 

OVERLOAD PROTECTION. 
$16.45 

Post 50c, Interstate 75c. 


MODEL SK-44 
30K OHMS PER VOLT D.C. 
10K OHMS PER VOLT AC. 
SPECIFICATIONS: 

D.C. Volts: 0.6, 3, 12, 60, 300, 
600, 1200, 3000. 

A.C. Volts: 6, 30, 120, 300, 1200. 
D.C. Current: 30uA, 6mA, 60mA, 
600mA. 

Resistance: 10K ohms, 1 M ohms, 
10 m ohms. 100 M. 

Decibels: 20 cps plus 17. 31, 43, 
57. 63. 

OVERLOAD PROTECTION. 
SPECIFICATIONS: 

Post 50c, Interstate 75c. 
$19.25 


PANEL METERS 



Clear Plastic Flush Mounting 
lftins, 2ins, 31ns, 4ins. 

Full range available. 

From 50uA—10A DC, 15 VDC, 
500 VDC, 300VAC, VU and 5. 

Also 

Edge Meters, 

VU — Stereo Balance- 

Send for price list. SAE. 


DYNAMIC 

MICROPHONES 


Model DM-304 50K-600- 

.$14.95 

DX-129.$12.75 

Hi Imp Dynamic DM 401 $8.75 
Hi Imp Dynamic DM 203 $8.75 
Hi Imp Dynamic DMS-3 . $5.50 
Crystal Pencil BM-3 .. .. $7 40 
Crystal Lapel .. .. .. .. $1.75 

AMPLIFIERS 
Public Addrais Rang* 
240V-AC 


mm 



P.P. . 




40 Watt. 

As 

above, 

EL-34 

P.P. . 




60 Watt. 

As 

above, 

6 DO 6 

P.P. . 





MINIATURE P.A. AMPLIFIER 
I* WATTS OUTPUT 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing 
P.P. EL-84 output .. $4240 

30 Watt. As above. EL34 

$57.50 


$85.50 


$10540 

Public Addresa Range. 

All models available with either 
multi-tapped 600 ohm line or 15 
ohm Voice Coil. 

Solid State 240V A.C 

20 Watt. $49.50 

50 Watt. $6940 

50 Watt 240 A.C. plus 
12v. D.C. $89.00 

All have input for 2 microphones 
or 2 Magnetic or Crystal P.U. 


'lth Mixing. 



P.A. SPEAKERS 

8 WATT. 

8in Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

$15.25 

Line Output Transformers to suit. 
$1.75 extra. 


MICROPHONE 

STANDS 

Floor Model. 6ft adjustable with 
heavyweight cast-iron base. 

$11.75 

8“ Table Model $3.50 

Flexible Goose Necks. 

.. $2.75. I8in .. $4.35 
.. $3.50. 24in .. $5.00 


9in 

I2in 


Low Loss Microphone Cable PVC 
covered. 

Single Core.15c per yd. 

Twin Core.20c per yd. 

Twin Speaker Flex $4.00, 100yds. 



8 TRANSISTOR 
CAR RADIOS 

R.F. Stage for long range recep¬ 
tion. 6 or 12 volt operation. On 
ordering please state polarity re¬ 
quirements complete with lock 
down aerial and lead. 
Speaker Selection. 5", 6”, 8”, 

7” x 5” or 6° X 9". 

De Luxe Push Button Model. 
$55.75 

Standard Manual Model. 
Complete with 5” x 3” Speaker. 
$43.00. Post $1.25; Interstate $2.00 
Car Aerials complete with lead. 
Top cowl mounting, 3", 6”, $2.75 
Lock Down, 3” 6” .. .. $4.75 


TAPE CASSETTES 

TENSfflLISED MYLAR 

C 60. 

C 90. 

C120. 

Head Cleaners. 

NEW RECORDING 
TAPE 

7in Mylar L.P. 1800ft .. $3.75 

7in Mylar D.P. 2400ft .. $5.00 

7in Mylar T.P. 3600ft - - $0.00 

7in P.V.C. 1200ft.$240 

Postage: N.S.W. 15c. 
Interstate 25c. 

HI-FI STEREO 
HEADPHONES 



20—12000 cps.$6.75 

20—18000 cps.$9.1 

Pack and Post 35c. 

HI-FIDELITY TWIN 
CONE SPEAKERS 

Aust made, 8 to 16 ohms. 
6in .. $9.00 12in .. $11.75 

8in .. $7.50 Postage: 

8in .. $9.50 Interstate 80c 

10in .. $10.75 N.S.W., 50c. 

NEW SPEAKER 
SPECIALS 

8-16 OHMS 

514 ins.$3.35 

6ins.$4.15 

8ini. $4.85 

4ins x 2ins.$3.45 

5ins x 3 ins.$3.45 

6ins x 4ins.$4.25 

7ins x Sins.$4.85 

9ins X 61ns.$6.25 

3in Pillow Phone 8 ohm $2.45 
Pack, and post 35c. 

ORGAN KEYBOARDS 

49-Note. Complete with 
Switching System, 

$72.00 

13-Note, Pedal Claviers. 
Complete with Switches. 

$39.95 
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GUITAR 

AMPLIFIERS 

10-Watt, Two-Channel, with Twin 

Cone Speaker.$53.55 

14-Watt, 4 Inputs. Base and Treble 
Boost. 2 Twin-cone Speakers, $43 
17-Watt, 4-Channel, Bass and 
Treble Boost. Two Twin-cone 
Speakers .. ,. .. .. $74.25 

35 WATT 

4-Channel, Bass and Treble Boost. 

4 TWin-cone Speakers, $109.05 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity, $10.50 extra on above 
models. 


REVERBERATION 

UNITS 

Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 

$5.75 

Post 35c. 


G.D.O. UNITS 

Poet: N.S.W. 30c. I'i 
T.E. IS Transistorised, 

360 Kc to 270 

$39.75 


state 

Mega 


75c. 



MULLARD 

MAQMAV0X 

Designed bookshelf enclosure with 
6WR twin cone and 3TC tweeter 

$24.75 ea. 

Super bookshelf enclosure with 
2 * 6 WR .. .. $36.75 ea. 

Hi-Fi enclosures with maanavox 
8WR or Rola C8MX ... 5 watts 

RMS.$36.75 ea. 

With 2 x 8WR or 2 x 8CMX 

15 Watts.$45.00 ea. 

With 10WR —10 Watts 

$39.75 ea. 

With 12WR — 10 Watts 

$45.00 ea. 

With MSP 12 UAX —20 
Watts.$55.00 ea. 

8 or 15 ohms available. 

All cabinets are constructed of 

Pineboard and Veneered with 
Oiled Teak Formica and are com¬ 
plete with crossover network — 
- Innerbond packing. 


PLAYMASTER 127 
STEREO CONTROL 
UNIT 

For tape replay. Magnetic, disc, 
and crystal, cartridge input. Radio 


fully described 


69 iasue E.A. 


I 1 4 # <> 

-«* -WmH”** 

KIT SET $49.50 

Wind and Tutm 959.50. 

Pack and Post 7$c. 


128 

STEREO AMPLIFIER 

64 Watts per channel 

Kit Set.. .. .. $95.00 

Wired and Tested .. .. $109.00 


PIGGY BACK 
GUITAR AMPLIFIER 

ISm:: 13:8 

60 W»t,.9119.75 

4 Inputs, Bass and Treble Boost 
Vibrato if required, $10.50 extra. 


PIGGY BACK 
GUITAR AMPLIFIER 

Complete with Speakers A Cabinet 
30 Watt Lead .. .. $138.75 

30 Watt Bass .$146.75 

45 Watt Lead.$158.75 

45 Watt Bass.$166.75 

50 Watt Lead .$218.00 

60 Watt Bass .... $234.00 
Vibrato if required extra $10.50 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 

E.A. July ft August Issue. 

Kitset, including Cabinet. 

$98.00 

Wired and Tested. 

$114.00 

$104.00 

2 Pioneo^Ml^^Speakers. 

2 Rola 50 watt Speakers. 

$128.00 


NEW 

COMMUNICATIONS 

RECEIVER 

Kit-Set.5190.99 

Wind «nd Teatcd .. .. 5130.99 

Pre-wound coil, ue av.ll.b!e 
Mp.nt.ly. 


ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIFIER 



240V AC powered, 8 watts RMS 
per channel input* for magnetic, 
ceramic, and crystal cartridge, also 
recorder and radio tuner. Hi-Fi 
frequency responae speaker match¬ 
ing 4-16 ohms. Size lOVfcin x 6V*in 
x 3V4in, Attractive oiled teak 
cabinet. 

$54.00 Pack and Post $1.50. 


STEREO RECORD 
CHANGER 

Current models, 4 speeds, auto¬ 
matic or manual operation. 

Standard model.$28.50 

Ceramic cartridge, Sapphire Stylua, 
Standard model with 12in turn¬ 
table .$34.00 

Deluxe model with 12in turntable. 
Cueing device. Ceramic cartridge, 

Diamond Stylus.$40.00 

Deluxe model as above with — 
adjustable counter balance, 2 
spindles, calibrated stylus pressure 

control added.$46.50 

Deluxe model as above with 12in 
Diecast Heavyweight Turntable, 4- 
pole Shielded motor. Suitable for 
Magnetic cartridge .. .. $56.50 


PLATFORMS 

Teak Platforms, suit above 
changers, $9.00, Fully moulded 
tinted perspex covers, suit plat¬ 
forms f7V4in x 13V4 in x 4in, 

$9.00. 

Pack and Post. 50c. 


TV BOOSTER 

240 V.A.C. Especially designed for 
fringe area reception. Also up to 3 
TV sets can be operated off com¬ 
mon aerial for improved aignal 

515.95 Phi 


WIDE BAND OSCILLOSCOPES 


VERTICAL AXIS 

Deflection Sensitivity (at 1 kc) 
0.1 V p-p/cm. 

Frequency Characteristics, 1.5 cps 
—1.5 MC. 

Input Impedance. 2 M ohms 25pF. 
Calibration Voltage IV p-p/cm. 

HORIZONTAL AXIS 

Deflection Sensitivity 0.9V p.p./cm. 
Frequency Characteristics 1.5 cps 
—800 KC. 

Input Impedance 2 M ohms 20 pF. 
Sweet Oscillator (5 Range) 10 cps 
—300 KC. 

Synchronisation Devices Interna] 
(Positive and Negative, External). 

Power 240v AC 50/60 cps. 
Cathode Ray Tube 3KFIF. 

3-inch $102.76 


. 


C 1 ♦ 

- t* * 

... i* 


5 Meg Bandwidth Push-Pull verti¬ 
cal and Horizontal Amplifiers, 8 
positions, high sensitivity, vertical 
Amplifier Frequency Compensated 
on all positions Calibrated .02 to 
600 volts. Hard time base, 20 
cycles to 75K. Latest American 
R.C.A. circuitry. Complete with 
probe. 

5*inch $118.75 



AUTOMATIC 
RHYTHM BOX 

12 RHYTHMS. 

9 PERCUSSIVE 
INSTRUMENTS 
240v A.C. OPERATION. 

$145*00 


PIANO BASS 

fully transistorised 

240 V.A.C. Operation. Suitable to 
operate with instrument amplifier. 
Portable. In black vinex carry 
case. 

19in x Min x 6in. 
Keyboard. C1-C3. 2 octaves. 
Models, Mellow — Bright — Sus¬ 
tain — Percussion. 

Slow and fast decay. 

Fine tuning adjustment control 
which matches piano bass to other 
instruments. 

$74.50 



AUDIO GENERATOR 

Impedance 1000 ohms. Acc. 5 per 
cent. Distortion less than 2 per 
cent. 4-range attenuation. 

1/1, 1/10. 1/100, 1/lK. Printed 
circuit. 240V A.C. 

$42.95 


LEADER SIGNAL 
GENERATOR LSG11 

240 V AC operated, 6-band 120 
KC to 390 Megs. Provision for 
crystal. 

Post N.S.W., 75c; Interstate $1.25. 

$39.50 


MODEL TE-65 
V.T.V.M. 

DC, V 0-1.5-5-15-50-150-500- 
1,500 V. Rms. A.C.V.0-1.5, 5.5-15- 
50-150-500-1,500 V. Rms. 0-1.4-4- 
14-400-1400-1400-4000 V. P.P. 
Resistance: RX10. 100. IK .10K, 

.100K, 1M 10M, Decibel — lOOdB 
minus-plus 65db. 

240 V.A.C. 

$43.75 

TECH. P.V.59, *49.59. 


B.S.R. 4 TRACK 

3 Speed Stereo Tape Deck. 

$48.50 


MUSICOLOUR 

Sound control of coloured lights. 
As described E.A. Oct., 69. 

Kit Set.$46.05 

Wired and Tested .. .. $54.00 


SIGNAL GENERATOR 


De Luxe Model TE20D. 

Freq. Range 120 KC—500 Mcs. 
7 Bands. Accuracy 2 per cent. 
Output 8V. Provision for Xtal. 
Suitable for self-calibration Marker 
generator. Printed circuit. 240 

v.a.c. $31 -50 



PIONEER 


15in Pioneer Low Frequency 
Speaker. Imp. 8 ohms. 

Power, 30 watts. R.M.S. Designed 
especially for use with Bass Guitar 
or Electronic Organ. Also ideal 
for Stereo Woofer Speaker. 


$30.00 


T.E. 46 
RESISTANCE- 
CAPACITANCE 


Bridge and Analy 
Capacity 20pf to 204 
Resistance 2 ohms to 200 megs. 
Also tests power factor, leakage, 
impedance, transformer ratio. In¬ 
sulation resistance to 200 megs, 
at 600V. 

Indications by eye and meter. 

$53.75 


VOLT A.C. 

VARIABLE TRANSFORMER. 

0-260V, 10 amp.$49.50 

0-260V, 5 amp.$37.50 

0-260V, 2Vi amp.$15.50 
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AMPIIHC ATlON 



PHONE 51*3845 
51-7001 



37 VICTORIA AVENUE, MIDDLE COVE 
WEEKENDS & AFTER HOURS 40*5397 


136 VICTORIA ROAD MARRICKVILLE - 51-3845 



CT330 9HM CTS00 

C.T.330 20K. OPV 

D.C. Volts 6. 6, 30, 120, 600, 
1,200, 3,000, 6,000 A.C. Volts 6, 
30, 120, 600, 1,200. D.C. Current 
.06-6, 60, 600mA. Resistance, 6K, 
600K. 6meg., 60m eg., D.B. minus 
200 to plus 62, 5 Ranges. Specially 
suitable for transistor use. 

$16.45 

C.T.500 20K. OPV 

D.C. Volts, 2.5, 10. 50, 250, 500. 
1.000 A.C. Volts, 10, 50, 250, 
500, 1,000. D.C. Current, .05, 

5.50, 500mA. Resistance, 12K, 

120K, 1.2meg., 12mcg. D.B. minus 
20 to plus 62. 

$13.25 

200H 20K. OPV 

D.C. Volts, 5, 25, 50, 250, 500. 
2,500 A.C. Volts, 10, 50, 100. 

500, 1,000. D.C. Current, 50uA, 
2.5, 250mA. Resistance, 6K, 600K, 
Capacitance, 2 D.B. Ranges. 

$10,95 Post 50c 


NEW POWER 
TRANSFORMERS 

240VAC, 50cps. Primary 
standard fil. windings. 


385VCT 

80MA .. .. 


325VCT 

80MA .. .. 


385VCT 

60MA .. .. 

.. $3.00 

385VCT 

50MA .. .. 

.. $3.00 

325VCT 

40MA .. .. 


240/240 

60 MA .. .. 

.. $5.50 

125MA 

filter choke .. 

.. $2.00 

100MA 

filter choke .. 

.. $2.00 

50MA 

filter choke .. 

.. $1.25 


Add Pack and Post. 

NEW POWER 
TRANSFORMERS 


124V Doubler 300MA 
130V Doubler 400MA 
145 V Doubler 450MA 
150 x 150, 30MA .. .. 

225 X 225, 50MA .. 

193.5in C.R.O. Transformer 
150V Doubler 6003MA .. 


$6.75 

$7.75 

$9.75 

$3.75 

$4.25 

$12.95 

$12.75 


PLAYMASTER 106 


HI FI STEREO AMPLIFIER 

10 watts R.M.S. per channel. 
Freq. Response 30-20,000 cps. 


tuner. Slide rule dial. Excellent 
reception in country areas. 

WIRED AND TESTED $94.75 





No. 62 TRANSCEIVERS. Wire¬ 
less set No. 62 Mk. 2 (PYE). 
Frequency Range 1.6 to 10 McS, 
in 2 bands, inbuilt 12-volt Gene- 
motor Power Supply. Clean con¬ 
dition. Fully air tested on Trans¬ 
mit and Receive. 

F.O.R. PRICE $49.50 


NEW GRAMMO 
MOTORS 

240V. A.C. 

3 Speeds, ^$2.75. 


AWA RF 
SIGNAL 
GENERATOR 

240 V AC. 50 CPS. Calibrated 
140—300 MCS Lab standard 
Modulated 

$49.50 


ROTATING 
DISTRESS- 
EMERGENCY BEAM 

Red—Visibility V$ mile. 

12V D.C. operation. Waterproof. 
Complete with heavy duty suction 
cap. Size 3Viin dia. x 5Viin. 

$5.75. 

Pack and Post. 25c. 


BLANK 

ALUMINIUM CHASSIS 


6in 

X 

4in 

X 

2in .. .. 1 

$1.80 

8in 

X 

5in 

X 

2in .. .. ! 

12.25 

9in 

X 

6in 

X 

2in .. .. ! 

$3.40 

lOin 

X 

5in 

X 

2in .. .. ! 

$2.75 

13in 

X 

7in 

X 

2 in .. .. ' 

$3.65 


Pack and Post. 50c. 


BENDIX LM-10 
FREQUENCY METER 

125 KC—20 MCS. Modulated. 
Complete with calibration book, 
Crystal. 

$49.50 


LIGHTING PLANT 

Johnson l h.p. Engine, 
12V, 30 amp. Generator. 
New. Tested. 

$72.00 


RECEIVER-INDICATOR 

UNIT 

Type R-65/APN-9, 3BP1 C.R.O. tube 
with Mu-Metal Shield and Socket. 
33 valves. 2 x 2—5Y3 — 6Y6 — 
VR105 — 6SA7 — 6N7 — 2 X 2 
SJ7, 3x6 SL7, 3 x 6SK7, 7 x 
6H6. 13 x 6SN7. 

Inbuilt super-het. Receiver design¬ 
ed for reception of pulsed wave¬ 
form. 

4 channels, 1750KC—2020KC. 

$19.75 



P.T. 34 1000 OPV 

D.C. Volts, A 10, 50, 250, 500, 

1000. 

A.C. Volts, 0, 10, 50, 250, 500, 

1000 . 

MLA. 1-100-500 RESISTANCE. 
$6.50 

Post. 50c. 



BENDIX B.C.221 

Frequency Meter, 125 KC—20 
MCS. Complete Calibration book 
—1000 KC crystal. 240 V AC 
supply. 

BRAND NEW.. $75. 

USED GOOD ORDER .. $49.50 


No. 19 

TRANSCEIVERS 

2 to 8 megs. 15 valves. 
New condition. 

$19.75 

ALSO BRAND NEW. 

$27.00 


METAL SPEAKER 
BOXES 

6in and 8in sloping front. Suit 
wall or desk. $4.04. 

Pack and Post. 50c. 


SCR 522 

Transceiver, 4-channel, crystal lock¬ 
ed. 100-150 mcs. .. . $29 75 
Separate 522 Transmitter, Com¬ 
plete with all valves. Modulation 
Transformer, etc. .. . $15.00 

Separate 522 Receiver. Complete 
with all valves and components. 
Suitable for Reception of Aircraft 
Tower Frequency.$14.00 


TR-1935 
TRANSCEIVER 

V.H.F. 10 channels Crystal locked. 
Freq. 100—155 MCS. Inbuilt 28 
V DC Supply, AM. 10 watts 
power output. 

$35.00 


AN/APX-6 

TRANSPONDER TXRX 

900-1200mcs. 

Complete with cavity tuning, 
resonator, digital counters 
2C42-2C46 lighthouse tubes. 28V 
D.C. blower motor. 

$17.50 


100 YDS 
HOOK-UP WIRE 

10 Assorted Colours. 

$1.00 

Pom 25c. 


LAB STANDARD 
METERS 

7in in Cedar Cabinets. 
Leather Cases. 

0 to 10 amps. 0-20 amps. 

0 to 50 amps. 0-250 amps. 

$io.so 


SOLENOIDS-RELAY 

12V DC Coil resistance 120 
Ohms. 4-pole change over contacts. 
10 Amps. 

$1.75 

Pack, and post. 25c. 


12V 2 AMP. 
TRANSFORMER 

240 VAC 50CPS prim. 

$3.00 

Pack and Poet. 50c. 


WANTED 

Communications Receivers. 
Test equipment. P.A. Gear. 
Large or small surplus stock. 
Best prices. Call, write or 
phone any time. 

iniiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiimiiimiimiimimiiiiiiM 


R.C.A. and G.E. 
100K.C. CRYSTAL 
$11.50 


PILOT GLOBES 

6V 1.8W. Screw base. 

Packet of 10 75c 


EX P.M.G. 
HAND SETS 

TELEPHONE HANDSETS 

$3.00 

Pack and Post. 50c. 


AWA-8C 
RECEIVER 

240 V AC—110 V AC—12 V DC 
operation. 

Freq. 1.85—26 MCS in 4 bands. 
Plug-in coil boxes—in-built speaker. 
455 KC Crystal Filter—A VC— 
BFO. 

2 RF Stages. Valve line up. 

4—6U7G, 1—6J8G. 2—6J5GT. 
1—6G8G. 1—6V6GT. 2—6X5GT. 

Size, 31 in x 18in x 15in. 

$95.00 


EX FORESTRY 
COMMISSION 

Portable Transceivers. 
Battery operated. 

Freq. 3-7 MHZ. 

Suitable conversion marine band. 
Complete—valves, meter, 
speaker, mic. 


FIELD TELEPHONES 
"L" TYPE 

MAGNETO POWERED 

$7.75 each $14.00 pair 
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TRADE REVIEWS 
AND RELEASES 

I 

A.W.A.'s new range of amplifiers 

The new range of high quality amplifiers from Amalgamated 
Wireless (Australasia) Ltd., will be of great interest to stereo 
enthusiasts. Manufactured in Wellington, New Zealand, they 
are comparable in performance to the best amplifiers from 
more remote sources. In addition, since they are manufac¬ 
tured in our corner of the world, comprehensive service facil¬ 
ities are available, should this be necessary. 


Four units from the A.W.A. range were 
submitted by the Consumer Prolucts 
Division of A.W.A., as follows: ST 953 
tuner/amplifier, ST 95 and ST 45 am¬ 
plifiers and the AM3 wideband AM tuner. 
The ST 45 and ST 95 amplifiers are identi¬ 
cal in appearance and circuitry, except 
that the ST 95 uses different output tran¬ 
sistors and a higher DC supply voltage to 
achieve higher power output. The ST 953 
tuner/amplifier is a combination of the ST 
95 amplifier and the AM3 tuner. 

Since time did not permit a complete 
test of each separate unit, we decided to 
base our evaluation on the performance of 
the ST 953 tuner/amplifier. All the units 
have the same construction technique and 
many of the printed boards are common 
to each unit. The following remarks on the 
ST 953 can be applied, in general, to all of 
the units submitted for review. 

The ST 953 is physically quite large, 
having dimensions 18 x 13 x 5iin and 
weighting 191b. The styling can be 
described as handsome, which fairly ob¬ 
viously means that this reviewer liked it. 
The front panel is made of extruded alu¬ 
minium sections with a satin finish and the 
dial is black. The knobs are black plastic 
with aluminium caps, while the push-but¬ 
tons have chrome caps. Overall finish is 
immaculate. 

The construction of the case is simple 
and sturdy. Two teak-finished ends are 
screwed to suitably folded sheets of 
Lysaght Marviplate which make up the 
top and bottom. The rear portions of the 
sheets are perforated to allow ventilation. 
Four screws are removed to slide the am¬ 
plifier out of the case. 


The internal layout of the amplifier is 
unique in that it is based on a perimeter 
chassis, i.e., the chassis is of open con¬ 
struction and one can work from either 
side. This enables easy access to both sides 
of the main amplifier boards and the 
“mother” board, into which the pre¬ 
amplifier boards axe plugged. In fact, we 
have to hand it to A.W.A. for designing 
possibly the most easily serviced amplifier 
we have yet seen. 

The tuner is inductance-tuned, using 
what appears to be the tuner module from 
locally designed A.W.A. manually tuned 
car radios. The tuning movement is very 
smooth but is not flywheel assisted. 

Features we particularly liked were as 
follows: The four power transistors 
mounted on the rear of the chassis were 
protected by a cover so that they could 
not* be inadvertently shorted with a screw¬ 
driver or other implement. All the input 
sockets were DIN sockets which halves the 
number of leads. DIN connectors are also 
somewhat easier to connect and dis¬ 
connect than the usual phono connectors. 
The DIN sockets are mounted directly on 
a printed board at the rear of the am¬ 
plifier. This board also accommodates one 
of the wafers of the equalisation switch, 
which is shielded from the rest of the am¬ 
plifier circuitry by a vertical aluminium 
plate. 

The power transformer is a compact 
C-core type, which h fitted with a copper 
strap to minimise flux leakage and con¬ 
sequent hum induction to the surrounding 
circuitry. 

Two of the features we did not like are 
outlined as follows: The tuner module was 


not rigidly mounted but was able to twist 
around the tuning spindle bush. This 
means that a heavy-handed user or a mis¬ 
chievous child oould twist the assembly 
when the pointer is at either end of the 
dial so that the dial calibration could be 
affected. Revised mounting and a flexible 
coupling would probably help although it 
may be argued that no piece of equipment 
is entirely proof against a determinedly 
ham-fisted user. 

The other point concerns the push-but¬ 
tons. Because of lack of clearance from 
the front panel, relative to side-play, the 
push buttons are likely to become scored 
after being used a few times. Perhaps this 
would not be so noticeable if glossy plas¬ 
tic was not used. 

Circuit design of the amplifier is largely 
conventional, but features several depar¬ 
tures from usual practice. The input 
stage consists of three NPN transistors 
connected in a direct-coupled feedback 
arrangement which provides equalisation 
for magnetic and ceramic cartridges, aux¬ 
iliary and tape inputs. The auxiliary input 
is intended for microphones — it has a 
sensitivity of lQmV for full power into 
8-ohm loads. This pre-amplifier has very 
good overload capability. A.W.A. claim an 
overload capability of over 20 but in prac¬ 
tice we found it to be closer to 28, so that 
the magnetic cartridge input, which had a 
sensitivity of 4mV for full power into 
8-ohm loads, was able to handle a llOmV 
sigal at lKHz at a mere 0.1 per cent 
harmonic distortion. 

The preamplifier is followed by switch- 
able networks which remove the signals 
above 5KHz (high filter) and/or give a 
degree of loudness compensation. Follow¬ 
ing these networks is the tone control. The 
volume control for each channel consists 
of a pair of ganged potentiometers, one 
operating at the input of the tone control 
stage and the other at the output of the 
same stage. This ganged pair is ganged 
with the pair for the other channel. A sim¬ 
ilar arrangement is used on a number of 
Japanese amplifiers. It maintains an opti¬ 
mum signal-to-noise ratio over the whole 
control range and improves the overload 
capability of the tone control stage. At 
the output of the tone control stage is a 
low frequency filter. 

The tone control stage consists of two 
NPN transistors in a Baxandall con¬ 
figuration giving a range of plus 12dB and 
minus 18dB at 30Hz and plus 8dB and 
minus lldB at 15KHz. The high filter 
gives rapid rolloff at 18dB per octave 
above 5KHz and is certainly effective. By 
contrast, the low filter is a simple RC neb 
work and is not sharp enough to enable 
turntables with inherent rumble to be used 
satisfactorily. 

Power amplifier circuits are in the 
familiar quasi - complementary con¬ 
figuration but the input stage is unusual in 
that it uses a low-noise NPN transistor in 
the “ground base” mode. Each power am¬ 
plifier uses a total of seven transistors. 




Above is the A.W.A. ST 953 tuner/amplifier which has 
a continuous power output of 30 watts per channel. 
At left is a view of the internal layout of the same 
unit . All the units in the A.W.A. range use basically 
the same layout which results in good accessibility. 
Note the compact transformer mounted well away from 
the amplifier circuitry. 
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MACRON 

S&iGfSOlildS RV> HU. 


RECOMMENDS ^ f 0ster 


SPEAKER 

ENCLOSURES 



foiter. 


IHIIWKW U* 


SPEAKERS 


2-WAY AIR-SUSPENSION SYSTEMS 


MODEL No. 

IMPEDANCE 

FREQ. RANGE INPUT 

SPEAKERS 

DIMENSIONS 

[O] 

. [c/s] [W] 

[mm] 

[mm] 

FCS-104 

8 

95 

— 20,000 8 

100(W), 85(T) 

250HX 158WX 173D 

P C S-200 

8 

60-20,000 40 

200(W),50(T) 

530HX294WX240D 

FCS-207 

8 

45 

-20,000 30 

200(W), 50(T) 

540HX 295WX220D 

FCS-208 

8 

70 

-20,000 30 

200(W), 50(T) 

480HX 280WX 200D 

FCS-250 

8 

50 

-20,000 30 

250(W), 80(T) 

597HX 321WX 3000 

COMPACT 

SPEAKER 

SYSTEMS 



MODEL No. 

IMPEDANCE 

FREQ. RANGE INPUT 

SPEAKER 

DIMENSIONS 

[O] 

[c/5] [W] 

[mm] 

[mm] 

BF-103S 

8 

no 

- 18,000 8 

lOO(FULL-RANG) 

32QHX 200WX 174D 

BF-163S 

8 

60 

-16,000 10 

160( FULL-RANG) 

384HX 240WX 174D 

BF-203S 

8 

45 

-16,000 15 

200( FULL-RANG) 

477HX 298WX 254D 

FULL-RANGE SPEAKERS 

DIAMETER 

MODEL No. 

V.C. IMP. 

RESONANT FREQ.(fo) 

FREQ, RANGE SENSITIVITY MAX. INPUT 

[mm] [in.] 

[O] 

[c/5] 

[e/5] 

w w 

100 4 

FI-103 

8/16 

65- 95 

fo-18,000 

96 10 

160 6X 

PI-143 

8/16 

40- 60 

fo- 20,000 

98 10 

200 8 

FI-203 

8/16 

35- 55 

fo-16,000 

100 15 

200 8 

FI-201 

8/16 

60- 90 

fo-16,000 

100 8 

WOOFERS 


DIAMETER 

MODEL No. 

V.C. IMP. 

RESONANT FREQ.(fo) 

FREQ, RANGE SENSITIVITY MAX. INPUT 

[mm] [in.] 

[0] 

[c/s] 

[C/5] 

[«] [W] 

160 6M 

FW-162 

8/16 

40-60 

fo-3,000 

95 30 

200 8 

FW-202 

8/16 

25-35 

fo-2,000 

97 45 


W.A. D. K. Northover, 
1 Ounveean Road. 

tXimW Radio. 

9i Wellington Street. 
Launceston. 7200. 


-tM. 


Il,c,rc- 

i'll High Street. 


BissttAr 


;^raF m 


Homecrafts TAS. 

Astor House. 

KLS?'W1.. S V8»> 
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The tuner section is one of the few com¬ 
mercial attempts at a high-quality wide¬ 
band AM tuner. Using seven transistors 
In all, it appears to depend on over¬ 
coupled IF transformers for its wide band¬ 
width. Grounded base stages avoid de¬ 
tuning with AGC action. The tuner has a 
tuned RF stage and a separate oscillator. 

Bandwidth with the tuner in the wide¬ 
band mode is 8.7KHz (minus 3dB points) 
while in the narrow mode it is 3KHz. The 
AGC characteristic gives less than 6dB 
output variation for an input signal 
change from lOuV to 10mV. 

On test, the tuner/amplifier performed 
impeccably. AM reception was very good 
on local stations and it showed the nigh 
transmission quality of programs radiated 
by the Sydney radio stations, particularly 
the A.B.C. stations. With the aerial at¬ 
tenuator switched to “Distant” the tuner 
showed good sensitivity and selectivity. 
Even when receiving strong local stations 
in this mode cross modulation was not evi¬ 
dent. 

Using a high-quality magnetic cartridge 
and a pair of compact wide-range 
loudspeaker systems, the amplifier gave a 
very good account of itself on program 
material. There was a complete lack of 
background noise and all controls 
operated smoothly and noiselessly. 

On test, the amplifier met or exceeded 
all figures in its specification except that 
for intermodulation distortion which we did 
not attempt to verify since it is so low—it 
is specified at less than 0.1 per cent at all 
power levels up to maximum. Continuous 
power output was 30 watts per channel 
with both channels driven simultaneously 
into 8-ohm loads. Harmonic distortion was 
less than 0.1 per cent but was difficult to 
measure due to a small amount of hum 
which was, however, not audible under nor¬ 
mal listening conditions. Power output 
into 16-ohm loads was 20 watts continuous 
per channel with both channels driven 
simultaneously. At no power level did total 
harmonic distortion nse above 0.15 per 
cent and no crossover distortion was 
evident. 

Frequency response was flat from 30Hz 
to 30KHz ±ldB. Power bandwidth was 
very wide — 20Hz to lOOKHz at the 


minus 3dB points. Separation between 
channels was minus 55dB with respect to 
full power at lKHz with the undriven 
channel input short circuited. These 
figures are very good and would do justice 
to amplifiers in any price range. 

To sum up, its good to see local manu¬ 
facturers turning out high-quality equip¬ 
ment at a price competitive with imported 
amplifiers of the same calibre. We hope 
that others follow suit. The retail price of 
the ST 953 is $349, including sales-tax. 


Above are four of the units from 
the A.W.A. range. At top is the 
A M3 wideband tuner . Below that 
are the ST 45 and ST 95 amplifiers 
which are identical in appearance 
and at the bottom is the ST 953 
tuner/amplifier. 


Prices of the other units pictured are as 
follows: ST95 amplifier, $255; ST 45 am¬ 
plifier, $229; AM3 tuner, $119. A.W.A. 
high fidelity equipment is available from 
retailers throughout Australia. 

Trade inquiries should be addressed to 
the Consumer Products Division of 
Amalgamated Wireless (Australasia) Limit¬ 
ed, Audio Sales Dept., 554 Parramatta 
Road, Ashfleld, N.S.W. 2131. (L.D.S.) 


iiiiiiiiiiiiiiiiiimiiiiimiiimiiiiiiiiiiuiiiiimiiiiiiiiimimiiiiiiiiiiiiiiiiiiMiiiiimiiHiiiiHiiimmiiimmii 

EDGE CONNECTORS FROM McMURDO 

From McMurdo (Australia) Ptv. Ltd. 
comes a sample of their latest release of 
the locally made “Red Line” edge con¬ 
nectors. This connector differs from the 
other units in the range in that it is sup¬ 
plied in kit form permitting a wide variety 
of connector combinations to be assembled 
rapidly. 

The basic mounting block of polypropy¬ 
lene has provision for up to 40 contacts 
although it may be quickly cut with a knife 
to provide shorter connectors as required. 

The contacts are of gold-plated phos¬ 
phor bronze. They are pushed into mount¬ 
ing slots in the poly moulding where they 
are securely locked by means of a special 
barb on each contact Special mounting 
feet and polarising keys are available to 
suit individual requirements. 

Three contact pitches are available, 
catering for the currently used PC board 
standard spacings, viz: 0.1”, 0.15” and 
0.156.” 

We had occasion to try the connector 
kit during construction of our recent ama¬ 
teur Handset and found it very simple to 
assemble, providing an excellent connector 
for the main circuit board. For those 
engaged in prototype development or ex¬ 
perimental work we would recommend 
these connector kits for their flexibility. 

Further information on technical speci¬ 
fications and price may be obtained from: A sample of the McMurdo M Red 

McMurdo (Australia) Pty. Ltd., 242 Blax- Line” edge connectors . 


land Rd, Ryde N.S.W. 2112. or 19 Car- 
nish Rd, Oakleigh Sth., Vic. 3167 
(A.D.N.). 


“OXFORD” 

MDIO CHASSIS— 
INSTRUMENT CASE— 
ENGRAVE i PRINTED PANEL 

"MINI BOXES" 
(Aluminium) 

Any kind of metalwork 

All stock from our dis¬ 
tributors: 

S.A. 

Gerard & Goodman, 
Rundle St., Adelaide, 
5000 

Vie. 

A. H. Nicholls, 

510 Bridge ltd., 
Richmond, 3121 

Tas. 

Homecraft. (Tas.), 
199 Collins St., 
Hobart, 7000 

HEATING SYSTEMS 
PTY. LTD. 

19-21 The Boulevarde, 
Caringbah 2229 

Phone 525-5222 
5 lines 
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NEW AIL TRANSISTOR STEREO AMPLIFIERS 
WITH IN-BUILT AM TUNER 
ULTIMATE IN DESIGN-LONG DEPENDABILITY 


USING ALL SILICON TRANSISTORS 

3 6 WATTS-RMS 


SPECIFICATIONS: 

IS watts per channel R.M.S. Total 
output 36 watts R.M.S. 
FREQUENCY RESPONSE: 

From 20 cycles to 20,000±ldb. 
HARMONIC DISTORTION: 

Less than 1 per cent at rated output. 
HUM AND NOISE: 

Aux. 70db. Mag, 30db. 

INPUT SENSITIVITY: 

Mag. 3mv. Aux. 200mv. 

SPEAKER IMPEDANCE: 

S ohms. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass, 50 c/s ± 12db. Treble 10 kc/s 
I2db. 

LOUDNESS CONTROL: 

50 c/s lOdb. 

SCRATCH FILTER: 

(High filter) at 10 kc/s 9db. 
RUMBLE FILTER: 

(Low filter) at 50 c/s 5db. 
PROVISION FOR TAPE 
RECORDER: 

Record or play-back with din plug 
connection. 

PROVISION FOR 
HEAD PHONES: 

With headphone/speaker switch on 
front panel. 

DIMENSIONS: 

16*in x 5iin x Uin deep. 
TUNER: 

This unit can be supplied with either 
valve or transistor tuner with a cov¬ 
erage of 530 to 1,600 K.C. Cali¬ 
brated dial available for all States. 
THE CIRCUIT INCORPORATES 
regulated power supply with trans¬ 
istor switching protection for out¬ 
put transistors. 26 silicon transistors 
plus 5 diodes are used. 



MODEL C300/20/T 

$125.00 PLUS FREIGHT 

(CABINET EXTRA) 



MODEL C400/20 


$99.00 

PLUS FREIGHT 

(cabinet extra) 


AMPLIFIER ONLY, Specifications as 
above but with the added feature of 
front panel switch which allows selec¬ 
tion of two speaker systems. 


CABINETS FOR ABOVE AMPLIFIERS IN OILED WALNUT OR TEAK WITH METAL TRIM $10.00 EXTRA. 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 



Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 

Frequency coverage 530 to 1600 K.C. bandwidth 9 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions 10* x 6in x 
&AA A A 3|in. Output variable from 50mv to 700mv. 

Post and Packing, N.S.W., S1.50. 


CLEARANCE OF VALVE AMPLIFIERS WITH TUNERS BASED ON 
THE PLAYMASTER 106 AND 118 FROM $80. 

POWER OUTPUT: 9 watts per channel R.M.S. FREQUENCY RESPONSE: 20 to 20.000 cycles incorporat- 
ing Ferguson O.P.412 grain oriented output transformers. VALVES USED: 4-6GW8, 12AX7 or 12AU7, oAN7, 
6N8, EM84 and 2 silicon diodes. 

CLASSIC RADIO 

245 PARRAMATTA ROAD. HABERFIELD, N.S.W. PHONE 798-7145 


144 


ILtCTIiONICS Australia, July, 1970 























NEW DANISH HI-FI SHOWROOM IN MELBOURNE 


A new hi-fi showroom in Mel¬ 
bourne at the Southern Cross Hotel 
Shopping Plaza (Shop 9) has been 
designed to display and demonstrate 
high grade stereo equipment. The 
showroom is in a quiet section of the 
lower plaza, but close to Bourke 
Street and to the stairs from the 
carpark. 

The proprietor, Danish Hi-Fi Pty. Ltd., 
has based the design upon the recommen¬ 
dation of the world famous Danish firm of 
Bang and Olufaen. This company not only 
manufactures attractive and technically 
near-perfect stereo equipment, but also 
sets up showrooms and stands in audio 
fairs in Europe in an outstanding and very 
distinctive style appropriate to the equip¬ 
ment 





S inufacturcrs and, suppliers of all sptclal- 
lighting equipment. Combining the 
nology of electronic* with creative enter- 
inment. 

• STROBE LIGHTS 
• COLOUR ORGANS 

• i?a^iT c o°R L , OURBEAM 

• PROJ^Ct , ORS HR0M05,>HEr,e 
• FOG MACHINES 
• PSYCHEDELIC MACHINES 
• MIRROR BALLS 
• ELECTRONIC DIMMERS 
• CRYSTALLINE SUB-TERRANEAN 

• EFFECTS PROJECTORS 
• TRACERS 
• COLOUR WHEELS 


Suppliers of effects machinec I 
100,000 watt colour organ to 
Miller's Sydney Production of " 


LIGHTING BY 


JANDS 


ecialising in environment lightshows 
and trade promotions. 


Danish Hi-Fi, as the name implies, h en¬ 
deavouring to promote stereo equipment 
of Danish design in Australia. The 
company claims that simplicity and good 
taste combined with a practical, functional 
concept bring great satisfaction to the 
user, apart from the pleasure which results 
from listening to good quality reproduc¬ 
tion. Cabinets are styled in teak, palisan¬ 
der, or European oak with satin or 
brushed aluminium metal parts combined 
with matt black finish. Sucn styling is part 
of the modem Scandinavian scene and is 
growing in popularity in Australia. 

It is easy to relax and listen carefully to 
music in such a quiet and restful show¬ 
room with conditions close to those in the 
home. Such careful attention is necessary 
when comparing two systems both ap¬ 
proaching perfection in their quality of 
reproduction. 

Danish Hi-Fi will specialise in high- 


A section of the new Danish Hi-Fi 
sound studio at the lower plaza of the 
Southern Cross Hotel in Melbourne. 
The panelling of European oak is of 
particular interest , being protected by 
a clear lacquer as used in the Sydney 
Opera House and guaranteed to be 
free from yellowing for 99 years . The 
panelling is in keeping with the teak 
and palisander timbers of the Danish 
equipment cabinets . 

g -ade stereo systems manufactured by 
ang and Olufsen, but will also carry com¬ 
plete stocks of the full range of Dynaco 
amplifiers and other high-grade overseas 
equipment including Labcraft turntables, 
Hyoertone loudspeaker modules from the 
U.K., Peerless loudspeakers, Pioneer, 
Philips, etc. 


liittitiiiititiiiuiiiiiiiHiiimiHHiiumiHmitMiniiHiHiiiitHtiitHiiiiiiiimiitinimiiiHMmtiuiiiHiiiHiitiii 

System. Draws Printed Circuit Artwork 


The Gerber System 40, a new low-cost 
contouring system designed to produce 
printed circuitboard artwork, is available 
in Australia from the electronics division 
of Distributors Corporation Pty. Ltd. 

A feature of the system is the capability 
to produce complex printed circuit masks 
drawn 1:1 with no photographic reduc¬ 
tion errors. The sharpness of line quality 
eliminates ragged edges and permits in¬ 
creased density of circuitry. System 40 in¬ 
cludes a new table, contouring control 
and photohead, as well as a complete 
printed circuit artwork application pro¬ 
gram package, called Gerber Graphics 
Generator (3G), 

The 3G software program provides the 
capability to convert geometric data from 
the drawings quickly and easily into a set 
of input cards. The cards are then read 
and automatically plotted by photo¬ 
graphically exposing film or glass within a 
self-contained darkroom formed by the 
table’s lightproof cabinet. This allows 
operation of the system in a normally 
lighted area. 


The System 40 draws with accuracies of 
plus or minus .0015in and with repeatabil¬ 
ity of plus or minus .0005in. It has a max¬ 
imum speed of more than lOOin per min¬ 
ute over the 14in x 20in plotting area. The 
photohead, mounted on a beam over the 
plotting table, has 24 separate computer- 
selected apertures that may flash images or 
draw lines with sizes from .005in to 0.25in. 

Further information is available from 
Distributors Corporation Pty. Ltd., 24 
Johnston Street, Fitzroy, Vic. 3065. 


• NEW precision timer that tells 
you when your stylus has to b* 
changed. 

• Prevents record wear. 

• Ensures best possible sound. 
Simple — Accurate — Permanent 
— can be used for diamond or sap¬ 
phire styli. 

$9.95 


Write or call in to:— 

P. CARTER RADIO & HI-FI CEMTRE 

231 KINGSSROVE RD., KINGSGROVE, N.S.W. Phon. 50 3150 
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BOAG RATH'S 


JULY MAIL ORDER 
— SUGGESTIONS — 


PRECISION SOLDERING IRONS. 
$4.15 


i Is available for 6-volt or 12-volt 
The element is situated within the 


and thus obviates the nc 
men* temperatures. Relli 
completely sealing the el« 
d Hat Ion and by use of a i 


The Iron 

operation. 1_ _.. .. 

lower pert of the shaft, enveloped by the skirt 
of the bit. This provides efficient heat transfer 

- } net d for excessive ele- 

Reliablllty is Insured by 
» element to prevent oxl- 

_ use of a apeclal shock absorber 

which protects the element during everyday 
use In factory or workshop. 

Replacement bits S3 cents each. 

Mo. 2 3/32’* No. 3 3/32”. 

No. 4 3/16". 

SCOPE SOLDERING IRONS. 

Scope de luxe. Complete with pouch pack. 
Jnless barrel. Only 6 secs. »nltlal neat¬ 
time . 33.93 


& 


stal 
up 

Scope standard. 6 secs. Initial heat-up 
form* worle or Irons requiring up t< 

watts . . 

Mlniscope Light. Only $ secs, to initial heat¬ 
up time. Ideal for hard-to-reach spots 33.28 
Vibroscope. Protects your property. Etch any 
metal ferrous or non-ferrous or annealed dull 
or polished Produces deep penetration . 33.30 
Matching 3.3V transformer for these Scop 
products 


;?a 


COILMASTER 


This hand-operated coil-winding machine will 
ilf-supportinp universal and * 


produce 
comb col 

Three cams. .__ _ 

are included with each, 
atlons with fc 


K lf-supportlng universal 
i. Also solenoid, slngl 
ms. 1/8ln. 3/16ln. and 


and - 

_ _...jle-layer etc. 

/16ln. and Uln. throw 
i. Using these In various 


combinations with four gears supplied and 
using different sizes of wire from No. 22 to 
No. 40 many types and sizes of colls can be 


made. 


$15.95 


HAND OPERATED NIBBLING TOOL 

"Adel" cuts round, square or Irregular holes 
and shapes to any size over 7/l6Tn and 
notches an dtrims undersized holes to fit 
points. Capacity-Steel to 18-gauge. Aluminium 
or Copper to 16-gauge. Punching Bakellte. 
Plastics, etc. 

$5.95 

RaptK.rn.nt Cutting Punch .... 

VEROBOARD. 

amf* 


33.73 


SisSrtas 

Mug-in copper clad. 
Zero-Edge Connectors 

artsy* 


e have a full range of sizes In 
xk. Write, for frag descriptive 
aflet and prices. 


PIONEER SPEAKERS 


This superb 15ln unit Is available with 8 
ohm or 15 ohm Voice Coll. Power handling 30 
watts R.M.S. 60 watts Tpeak). Freequency res¬ 
ponse to 500 cycles. Resonant frequency 60 
plus or minus 12 cycles. Sensitivity 103 plus or 
minus 2 db/watt. Total flux 11.600 Maxwell 
Fhjx density 9.360 gauss. 


STENTORIAN SPEAKERS 
MODEL HFI0I6. 

10ln P.Ml Unit and 16.000 gauss magnet. 
Universal Impedance speech coll at 3, 7.5 and 
15 ohms. Capacity 10 watts. Frequency res¬ 
ponse 30 c.p.s. to 15.000 C4>.s. Bass resonance 

$21 

MODEL HP 1012 

10ln Unit 12.000 gauss magnet. Universal 
impedance speech coll at 3. 7.5 and 15 ohms. 
Capacity 10 watts. Frequency response 30 
c.p.s. to 14.000 c.p.s. Bass resonance 35 c.p.s. 

$14 


ohms. Response 


MODEL T. 10. 

..Speech coil Impedance 15 of ... __ 

200/15,000 c.p.s. flux density. 14,000 gauss. 
Capacity: 5 watts 

$16 


CX 3000 CROSSOVER NETWORK. 

W./B. Crossover Is of the filter type and Is 
fitted to all the Duplex Loudspeakers.lt Is 
available for use separately, the 3.000 c./s. 
type is hah section series connected having an 
attenuation of l2dB per octave. CX 3000. 

$6.50 

T 359 TWEETER. 

3.000 — 15.000 c.p.s Size overall S'sln 
diam. x 2ln deep. Voice coll impedance 15 
ohms.36.50 

"RADAR" Regulated Battery Adaptor. 58.75 
RADAR Solid State Inverter . . 326 

RADAR OSX Power Supply Unit . . . 513 
RADAR Regulated Battery Eliminator Motor 

MODEL OSXR ** amp. input 

MODEL 1XR 1 amp Input . . 520.70 

A & R BATTERY SAVER— 

A/C ADAPTORS. 

PS 64 Special]y for_ ta^e ^recorders 6 or 9 


volt operation 314. PS 82. Specially for tran¬ 
slator radios. 6 or 9 volt operation. 59, 
PS 104 Output voltage 4.5 volts. 6 volts, 7.5 
volts. 9 volts and 12 olts DC Maximum cur- 

—*-521.4f 


rent 0.5 amps. 521.45. 

T. T. I. OSCILLOSCOPE. 

Here's your opportunity to acquire a prac¬ 
tical Qscllliscope at a truly unrepeatable price. 


indented 


_ from a leading Japanese manufac¬ 
turer. the T.T.I. CO-50 is an amazing versatile 
and compact Ocilloscope. It is an indispensable 
Instrument to have In the Lab. or on the work¬ 
bench. A compact portable 240V unit at “ 
fantastic price. With vinyl carry case. 569. 


unit at this 


KITSETS. 

Magrath's have a full range of Electronics 
Australia Kits either for the beginner or the 
more experienced constructor. Write for de¬ 
tailed price list or Kit quoatatlon for any cir¬ 
cuit of your choice. 


'RADAR' CAPACITOR DISCHARGE IGNITION SYSTEM 


Easy starting, in all weather. 
Improved miles per gallon. „ 

Point life up to 100.000 miles. 
Plug life up to 50,000 miles. 

No Increase In drain from battery. 
Faster acceleration. 

Smoother running. 

Positive and negative earth. 


FOR THE HOME 
CONSTRUCTOR 

All A E A Wh# " ordtr,n ® 

Cyll Ml specify Positive 
^ilViyV or negative earth. 


Kit comprlsas: Transistors, Thyristor. 
Dlodas, Resistances, Capacitors. Transformer. 
Printed Circuit board. All assambly and mount¬ 
ing requirements and detailed assembly 
Instructions, cablet and circuit diagram. 

Negative Earth CD1-NE for 12 volts system. 
Positive Earth CE1-PE for 12 volts system. 


ALL PRICES INCLUDE POSTAGE AND SALES TAX 


. H. MAG RATH & CO. R T Y. LTD. 

208 LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 663 3731 


M« 
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NEW PREMISES FOR RADIO PARTS PTY. LTD. 



Radio Parts Pty. Ltd, 
has now completed extend¬ 
ing and renovating its head 
office at 562 Spencer 
Street. West Melbourne. 
The company now has a 
total floor area of 39,000 
sq. ft, including a general 
showroom (2,500 gq. ft), a 
hi-fi showroom (1,200 sq. 
ft) and a car park on the 
first floor and roof (10,000 
sq. ft) The old building 
was only 11,000 sq. ft and 
had no provision for park¬ 
ing. 


The hi-fi showroom 
(above) and the 
general showroom 
(left) In the enlarged 
premises of Radio 
Parts Pty . Ltd . 


TRADE RELEASES-In brief 


ROYSTON ELECTRONICS PTY. 
LTD., 22 Firth Street Doncaster, Vic. 
3108. Agents for Hughes Aircraft Co., 
U.S.A. Dual complementary pair plus in* 
verter, type LCOS 4007. Hughes’ first 
complementary metal oxide semiconductor 
(CMOS) integrated circuit, for circuit 
breadboarding and evaluation. Provides 
monolithic complementary N and P chan¬ 
nel MOS transistors interconnected ex¬ 
ternally to produce large systems requiring 
very little supply power. Systems using this 
device can operate at frequencies in excess 
of 5MHz. 


PLESSEY PACIFIC PTY. LTD. has 
announced the following appointments: 

Mr R. K. Vinycomb as technical 
manager of Plessey Rola, Plessey Elec¬ 
tronics and Plessey Dynamics, a new posi¬ 
tion created after the grouping together of 
these three companies. He is responsible 
for design and engineering concepts re¬ 
lated to products within the three com¬ 
panies together with development in new 
product areas. Before joining Plessey, Mr 
vinycomb was principal officer control 
systems engineering with the Weapons 
Research Establishment 

Mr Daniel D. Marantz to the newly 
created position of general production 
manager with the same three Plessey com¬ 
panies. His responsibilities include the 
manufacturing, industrial engineering and 
production control and purchasing func¬ 
tions. Mr Marantz previously held a manu¬ 
facturing appointment with the Plessey 
Company in the UX. 

Mr J. A. Fyffe to the new position of 
secretary-controller of the three com¬ 
panies. Before his present appointment, 
Mr Fyffe had been secretary of Rola since 
November, 1968. 


MOTOROLA SEMICONDUCTOR 
PRODUSTS, a division of Motorola 
Australia Pty. Ltd., 37-43 Alexander 
Street, Crow’s Nest, N.S.W. 2065. Negative 


voltage regulator. MC1563/1463. These IC 
units have nearly identical specifications 
and performance as the MCI569/1469 
positive voltage regulators. Features: con¬ 
tinuous load currents up to 500mA; built- 
in electronic “shut-down”; short-circuit 
protection; temperature stability, typical, 
.0020pc/*C; low output impedance, 35 
milliohms typical; high ripple rejection, 
typical, ,003pc/V; MC1463 is in 9-pin TO- 
66 style case for operation from 0 to plus 
75 *C; MCI 563 is full temperature version 
(minus 55 to plus 125»C). 


IRH INDUSTRIES LTD., The Cres¬ 


cent, KLingsgrovc 
announced the fi 


. N.S.W. 2208. has 
Mowing appointments. 
Mr Davtd Harris to the new position of 
executive assistant to Mr James Hatty, the 
general manager of IRH, In addition to an 
engineering background in electronics and 
automation, Mr Harris has had manage¬ 
ment consultancy experience during the 
past two years. Mr John Brewster to the 
newly created position of assistant 
manager of Natronics Pty. Ltd., the equip¬ 
ment division of IRH. Mr Brewster has 
had experience in the design and manufac¬ 
ture of defence-oriented and other elec¬ 
tronic equipment in the U.K. and Austra¬ 
lia. Mr Ross Smith as sales manager in 
Victoria for the equipment and corn- 
located at Fairfield in 


ponents divisions, 
Melbourne. 


PHILIPS INDUSTRIES LTD., 69-79 
Clarence Street, Sydney, 2000. Office con* 
puters, P350 series. Provides the advan¬ 
tages of electronic data processing for 
those users and those tasks previously ex¬ 
cluded from the use of computers on the 
grounds of capacity or oost. Features in¬ 
clude: basic core memory of 200 words (1 
word equals 15 positions and signs), and 
can be extended to 1,000 words; card 
punchers, card readers, tape perforators, 
and tape readers can be added; four per¬ 
ipheral equipments can work simulta¬ 
neously with the basic machine; the P353 


** * * A AA *** *** *444444 * * * + 

INTEGRATED 
CIRCUIT 
(TAA300) 

-r This is a practical unit for the hobbyiat. * 
«K Gives 1 watt RMS output at 8 ohms output l 

:‘ OrePA “*•!: 


] > 
) > 


2fV$ 


ELECTROLYTIC 

CAPACITORS 


"Be. 

1-9 10-99 


16c 


10ml 
22mf 
SOmf 

lOOmf 
200mf< 

500mf 
lOOOmf 60c 
2000mf 98c 


19c 

21c 


40c 


\& 

16c 

18c 

21c 

§ 

90c 


Top Cnfc 

loJB 1-9 10*9 

Smf 12c lie 
lOmf 13o lie 
22mf 14c }|c 

30mf 15c 13c 

SOmf 17c 140 

lOOmf 19c 15c 

200mf 25c 21e 

500mf 33o 27c 

lOOOmf 49c 42c 


3W RMS AMP KIT 

Bmployt 4 transistors, circuit is one chan¬ 
nel of 3 plus atereo amp—E.A. Sept. *69. 


8 ohm output impedance gives full 3W 
with 150mv input. Outstanding perfc“ 
ance. Kit complete to last item. inc. 

board. Price 98.99, wired and tested _- 

Power supply to suit 98.98 pack and post 

50e RESISTORS 


erf arm- 

rJ» 


;! (Carbon Film ± 5 p.c. Tol) 


Uv 

i; 

RANGE: V4 and 
lw 5 o 


1—99 100—999 

3c 2.4c 

3c 2.5c 

5.5c 5c 

, VSw 1 ohm—10 meg. 
ohms—1 meg. 


NOTEt Values n 
to row list. 



REGULATED POWER 
SUPPLY 


Can suppl 

• 5 at 


A ft R PS 104 

G< sal for tape recorders, etc.) 



1-9 

7c 

7c 

Jc 

7e 

7c 


10 
6c 
6c 
6c 
6e 
. 6c 
7c 6c 
_7o 

l e 

9c 


MFD 

0.04 

0.047 

0.068 

0.08 

0.1 

0.22 

0.33 

H 


POLYESTER CAPACITORS >• 

100VW Type*—Folb Guaranteed 


ap 

0.0022 

m 

0.005 

0.0068 


1-9 10 

9c 8c 
10c 8c 
11c 9c 
lie 9c 
12c 10c 

14c 12c 

& £ 

38c 37c 


YELLOW-CAP. Ceramic Capacitors lOOv. 
Range 2.2PF—820FF 6c each or $5.19 par 
100. Your selection in above range. Values 
may be mixed. 

DESPATCHi All orders are received at 9 
a.m. at the P.O. end despatched to 
meet the 1 p.m. clearance the same 
day. This gives you a 4-hour service. 
POSTAGE! Add 10c packpost fee to all 
orders, unless stated otherwise 
QUALITY! All our parts are new and fully 
guaranteed. No surplus or rejects. . 
CATALOGUE! New catalogue, now avall- 
able. Send SAE for same. Many new 
parts. Please send 9x4 envelope. 


KITSETS AUST. 


;[ BOX 1WMK. dee whyP pHow. j; 



SSi.'figf’ 


N.S.W. 2999. 
992 8971. 
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™.EDDYSTONE EC10 

mMm Transistorised Communications Receiver 
Completely Portable Battery Operated 



RUGGED 

COMPACT 

LIGHTI 

Designed for 
Commercial 
and Amateur 
use. 

Ideal for 
marine 

purposes and 
remote 
operational 
areas. 


Covers local broadcast band, international short-wave news 
service, , and marine frequencies; citizens band. 


Write for fully illustrated technical brochure. 




NAME .. 
ADDRESS 


608 Collins St.. Melbourne. Vic.. 3000. 


64 Alfred St., Milson's Pt.. N.S.W., 2061. 
34 Wolya Way. Balfla, Perth. W.A.. 6061. 


1. I, Boujjhen & Co., 30 Grimes Street. 
Auehenflower. 4066. Phone 7 4097. 


model processes magnetic accounts in 
addition; magnetic account cards have a 
capacity of 64 memory positions; equipped 
with high-speed printer capable of 50 
spaces per second. The equipment will be 
marketed through Sydney Pincombe Ply. 
Ltd., in whom Philips recently acquired a 
majority interest 

JACOBY MITCHELL & CO. PTY. 
LTD., 469-475 Kent Street, Sydney, 2000. 
Distributors for Sony Corporation, Japan. 
Integrated stereo amplifier, model TA- 
1010. An all solid-state amplifier with a 
dynamic output of 58W. Features: 
harmonic distortion less than 0.5pc at 
rated output; signal/noise ratio better than 
70dB, 3mV for PHONO-1 and PHONO-2 
inputs, otherwise better than 90dB, 
250mV; frequency response 20Hz to 
60KHz plus 0 or minus ldB for TUNER, 
AUX-1, AUX-2 and TAPE inputs, RIAA 
equalisation curve plus or minus 1 dB for 
PHONO-1 and PHONO-2 inputs; front 
panel controls — function selector, loud¬ 
ness switch, slide-variable balance control, 
high filter switch, main/remote loudspeak¬ 
er switch, mode switch, treble and bass 
tone controls, tape/source monitor switch. 
List price is $189.95. 

Compact 4-track, stereo tape recorder, 
model TC-252. Features: all silicon transis¬ 
tor ITL/OTL circuits; 4-track ster¬ 
eo/mono recording and playback system; 
retractable pinch roller for easy tape 
threading; operates in either vertical or 
horizonta 1 position; sound-on-sound 
recording, either right channel on left or 
left on right; loudspeaker switch for on/ off 
and momtor level control; public address 
faci li ty ; hi-fi lid-integrated satellite 
loudspeakers; 3 speeds; 7in reel capacity; 
dual VU meters; automatic shut-off 
switch; instant stop control; operates from 
either 50Hz or 60Hz supply with a fre¬ 
quency selector and a removable capstan 
sleeve; frequency response, 30Hz to 
18KHz at 7sips. List price is $279. 



Rotary Switches 


Agents: 

S.A.; E. Bown Pty. Ltd., Adelaide. 
QLD.: K. H. Dore & Sons, Brisbane. 
W.A.; Henderson Instrument Co. Pty. 
Ltd., Subiaco. TAS.: George Harvey 
Electrics Pty. Ltd., Launceston, 
Hobart. N.Z.: Turnbull & Jones Ltd.. 
Wellington. 


PAT0N ELECTRICAL 


For domestic and 
industrial ELECTRICAL 
and ELECTRONIC appli¬ 
ances including air 
conditioning. 

Ruggedness and reliability coupled with 
extreme versatility confirmed by 
severe endurance tests. 

Paton switches combine high current 
capacity with low resistive and capa¬ 
citive losses. 

Special switches formulated for particu¬ 
lar applications with internal links to 
reduce wiring time. 

Manufactured overseas under licence to 
Paton Electrical. 

Full information available on request. 


PTY. LIMITED 
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POLAROID AUSTRALIA PTY. LTD., 
2-12 Smail Street, Ultimo, N.S.W. 2007. 
CRT camera system. A new system for 

E reducing instant, low-cost hard copies 
rom CRT displays. It produces high-con- 
trast, 3iin x 4±in black-and-white photo¬ 
graphs in 15 seconds. The main com¬ 
ponents are the Polaroid CU-5 Land cam¬ 
era and a special, light tight plastic hood 



that snaps on to the front of the camera to 
shield ambient light. The CU-5 camera is a 
lightweight, hand-held unit and features: 
pistol grip and trigger-like shutter release; 
simple exposure settings; no focusing 
rugged construction to withstand rigours 
of heavy industrial use; shutter mechanism 
is only moving part; non-electrical. In 
addition to its function as a shield, the 
hood also positions the camera at the cor¬ 
rect distance from the screen. 

INDUSTRIAL & DOMESTIC EQUIP- 
MENT CO., P.O. Box 163, Dandenong, 
Vic. 3175. Agents for Delco Radio Divi¬ 
sion, U.S.A. Silicon power transistors. 
TVpes DTS-401 and DTS-402, for use in 
TV deflection circuits. The DTS-401 (ver¬ 
tical deflection) has good gain linearity, 
high collector-to-emitter voltage rating 
(400V) ! and operates from a 60V supply. 
The DTS-402 (horizontal) is used in large 
screen TV receivers requiring up to 
2000VA while operating from a 60v sup¬ 
ply. It features a 700V peak collector to 
emitter voltage, fast switching time, and 
high reliability under horizontal sweep 
fault condition. 

Types DTS-701, DTS-702 and DTS-704, 
for use in TV deflection circuits operating 
off the line. The DTS-701 (vertical deflec¬ 
tion) has a collector to emmitter voltage 
rating of 800V. while the DTS-702 and 
DTS-704 (both horizontal) have ratings of 
1200V and 1400V respectively. 

WESTON ELECTRONICS PTY. LTD., 
376 Eastern Valley Way, Roseville, N.S.W. 
2069. Low voltage stabilised power supply, 
model PS20. Alow voltage, high current 
mains-operated DC power supply featuring 
very good regulation and low re¬ 
sidual noise level. It is specifically 
designed to replace 12V secondary bat¬ 
teries where these are used to power elec¬ 
tronic equipment. The PS20 is able to 



supply intermittent current loads of up to 
18A, which render it very suitable for the 
operation of AM and SSB transceivers. 
The unit is compact and well ventilated, 
and as an option may be used in con¬ 
junction with a 12V secondary battery to 
provide no-break operation, the battery 
; trickle charged from the PS20. 


Low-priced Elliptical Stylus 


utimtiiiiiiMiiimiuimiiiMiitiiiHiiiiHittuiiimiitimiiimMimituiHi 


British Merchandising Pty. Ltd., who 
are Australian distributors for Decca 
audio products, have advised that an 
elliptical replacement stylus is now avail¬ 
able for the well known Decca Deram car¬ 
tridge. The stylus has tip radii of 0.0007in 
x 0.0003in, and is a direct replacement for 
the spherical stylus. The two styli will be 
distinguished by colour coding — yellow 
shank for the elliptical stylus, blue for the 
spherical. 

Of particular interest to owners of 
Decca Deram cartridges will be the low re¬ 


tail price of $8 for the elliptical stylus. 
British Merchandising point out that diffi¬ 
culties have previously been experienced 
which prevented the mass production of 
elliptical styli. Now advanced technology 
and tooling have enabled Decca to offer 
the advantages of the elliptical stylus to 
users of the Deram cartridge. 

Supplies are available through the nor¬ 
mal trade and retail outlets. Further de¬ 
tails can be obtained from British Mer¬ 
chandising Pty. Ltd., Box 3456, G.P.O., 
Sydney, 2001. 


iiiiiiiiiiiiiuiiiitisiniiiiiritiiitimiiiiiiiiiiiiiimiiiiiniiiiitiiiMiiiiiiiiiiiiiuiiiiiitiiMiiiuHitiiiiiiiiiiiiuiiiiiiiniiiiiUiiiiiinmituimiiiiiiuiiiiHiimmnmiHiiiiuiiKUitri 



BARGAIN PACKS! 


a t»« 

SILICON * GERMANIUM 

,0— $c1o» T ’' l ?o?o m "* r ,,..0 

'°~wnV":. ,lm "r n.n 

10—RF High G.ln .. S2..S 
vhf 

,0 -««a ,,NF 

5 - F o‘u'U omB " m * BUrv .,.a. 


•2.00 


.Wo'Rfv..., 

IQOv. 25c or 10 for $321 
200v. 30c:. 

SPECIAL 400v 2Be ea. or 

10 for.S2.25 

600v. 35Cj BOOv 60c. 

1000V 1 Amp .... 95c 

3 Amp 100V surga 
Protected eo..7Sc 




,rWo h r 
1—PNP 


FETS 

MPF 102 .•>. $1.10 

MPF 105—2N5459 . . $1.10 
MPF 106—2N546S . . $1.30 
MPF 107—2N5466 . . $1.30 
2N3619 . . . , . . . $1.10 

lii 


CAPACITIVE 
DISCHARGE 
IGNITION 
SYSTEM KIT 


Suitable for cart, boats and 
trucka. Incrassaa performance 
point! and pluos last longer. 
All . compontnts, ... Including 
transformar and silicon tran¬ 
sistor^ yatt^p^* y or minus 

Post.* and pack 60c. 



DIGITAL CLOCK 


ALL SINCLAIR AMPLIFIERS 
IN STOCK 


RIMSTOM 

y ‘ W ' * nd ,3.^ W plV'l0 4 S. **• W 

■ ,oL o Y o E r&?.l p t‘ c « ORS 

electroly^Tc A apacItors 

sm v 

SFD 4S5B aa 


TA JCIRAMIC FILTER! 

ISB ga.* * , * [ . V. 73c 


All componants. translators 


INTEGRATED 

CIRCUITS 


Sinclair 1C-10 . . . . $11.00 

Similar 1C-10 with In¬ 
struction Book . . . . $10.00 

, J& V :m 

10W Audio $W y 

atII , 15W' RMS * .* $2l!$$ 
Philips ora amp. and Tap# 
Motorola. Fairchild 
National — flip flop. etc. 

oa.ap^at.on 


High Impedance Magnetic Car- 

cugfegi fjy 


RMS 

BENOIX 


’sfiffE °requiriL 



7W Stereo Amplifier. $0- 
20,000 ,n 0,,#d tlmbtr 


Plua <1.00 Post and Pack. 



converters cor aircrai 

fi iT*' A? A mAVW* 

external battery, 

VERT YOUR CAR F~ 

cWA. 

Listening Frequency. 



' SmSuR .”* 0 '* 1 



BRAND NAME — B Ohm. 
Res 20-12 KH*. 

Wide Range. $$.00. 
Post. 30e. 




3 sags nawsm 
in sr 

— V2gJW i ™ r 



S ilicon Translator* 

eta with Instrualoh I-- 

Post and pack. 7$c. 


© 


BOYS' CRYSTAL 

Complete with Pier 

• ,rpB .T»e. ‘ B<l 


OA.0 Typ., D i*?«. or 
<M& fU'tU .. or 

"Js 


WILLIS TRADING CO. 
PttTH 6.P.O. BOX X2217, Wi. 4001. 
Temporary Phone No. 69 3616. 
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R.G.S. SPECIALS 


aw 



12y All Transistor 
P. A. AMPLIFIER 

WIRED READY TO OPERATE 

15 ohm output. No. 591D .. .. 962 

125, 250. 500 ohm. 5920 .. . . $62 
Dimensions: 6 ftln. w. x 3>ln. h x 
8 ’aln d. Pop 240V. op. 955 extra. 
10 WATT F.A. 

Inputs 5 MV and 100 MV 10* R.M.S. 
at 1%. Frequency 40cy.—30Kc. For use 
with 1 4 ohm, 2 9 ohm or 4 16 ohm 
speakers In parallel. Same cabinet and 
dimensions as 30w above, complete with 
240v power supply. 

Wired and tested. No. 485 . . 940 

Freight extra In both cases. 


R.C.S. COMPLETE 
DO-IT-YOURSELF 
NTS 

Peak, reception, 
low price. No ex« 
pensive fast equip, 
ment. Everything 
fits. 1964 Rp 
Transports 7. 

Complete kit — No. 640 . . . . 945.50 

Portable car radio, Identical to 64(5 

. , ch .* nd . ct i*i°o4 

Postage *91. ' 

(Write for booklet on 640 and 642.) 



HI-FI BROADCAST 
TUNER UNIT 4 
TRANSISTORS — HI 
SENSITIVITY. 




R.F. mixer. I.F., pwr. dectr. stages, adjustable aerial 
coupling. ^Complete ajL Ulust.^wln^ jnd^jested ^ with ^181 


pot 


(can 


at iTi.vay. if .ri.r,“,y 

R. & H. and E. A. PRINTED CIRCUITS 

Clearly coded for easy assembly. With blueprint Parts list. 
Immediate dispatch. Add 20c postage for each. Specials to 


your drawings 

578— 61.9.C 

586— 61.11.P 

587— 61.11.PI 
577 —62.1 .C 
676—63.A.10 
663—64.M.7 

579— 64.A.8 

683— 64.A.9 

678— 65.0.9 

679— 65.M.9 

684— 65.P.10 

685— 65.P.12A 


write for particulars and drafting aids. 


686—65. P.1 28 

707— 67.P.3 

708— 67.A.3 


723—68.5.T11 
731—68.M.12 

756—70.R.1 
758—70.P.1 


All $2.50 


753—89.F.10 
717—66. P.1 
741—69. P5 
747—69.C.10 
746—69.P.9 

$3.00 

HESS' 

740— 

6S.10.CL 

$5.00 




10W STEREO 


MULLARD 10 x 
watte R.M.S. 


10 


With output transistor PROTECTION. Frequency response 
40ey. to 30Kc. Distortion 0.8%, Treble, bass, boost 20DB 

:: :: :: :: :: SftSS 

With hl-fl tuner and whistle filter. 535 extra. Freight extra, 
Write for brochure. For spec.al feat. demo, ring 59-6590. 


MAGNETIC STEREO PRE-AMP 

In 5Mv out 2S0Mv. Bass and 

» iorV 11 U? 


Postage 
For crystal c« 
No. 722D 


je 30c 
ceramic 


927 



TRANSFORMER 

Tap 6 v and 9v D.C. at 
100 mtlllamps. 


Filter, condensers, rectifier, resistor, 
case. etc. 96.50. Post 20c. 


NEW STEREO 
MAGNETIC PRE-AMP 

Hum free. 5MV 
Input. 250MV 
out. Size 3" x 
2*' x 1". Wired 

r N*; d vs r .. u,e 


$ 11.50 

Post 10c 



NOISE 

FILTER 

for radio and TV 

No. 27 line filter 2 

No* jfo line niter, 1*0? 

No. so "pulse niter. 3 f 

N r P ir aerial 1 ^nu 

Order’ direct. Peek, end 
post.. 50c. 


NEW AUDIO AMPLIFIER 

4 transistors. 
Smal| 0 f sl*e, cffif- 

318 IV'Ss 

duV.* m 

com.. m I c r o- 
etc° n % lt f * d °* 

b t AtofiiOg 

COILS & IF'a 4S9 Kc 

Ftrr'lW’!*• OIC. and IF'* .. 91.90 m 

No. 265 linlversaV tape OSCV Coll M 
Postage 10c. Write for details and price. 



R.C.S. 


Older hy Mall: Send Cheque or Postal Order (add post ), direct to — 

RADIO PIT. UR., 651 FOREST ROAD. SEXTET, H.5.W., 587 X491, 517-5385 


BUY RIGHT... FROM ENCEL 



CAMBRIDGE 

MO STEREO AMPLIFIER 


Slap-Bang into the 1970s 


—R. Williamson (In HI-FI New*, April 1970) 
finest I have enjoyed putting through its paces. Bravo 
Cambridge Audio—you have restored, some of my faith 
in the British audio industry, so please don’t stop et 
just an amplifier and tuner". 

DATA: Freq. response, 25 Hz-25kHz 0.5 dB. Signal- 
to-noise ratios, better than 60 dB (pick-up) and 70 dB 
(tuner). Harmonic distortion, less than 0.1 % at I kHz 
at full rated input end at 0.5W. Input overload cap¬ 
acity, better than 60dB. Input sensitivities, PUI (magnetic) 
(3mV 47K), PU2 (ceramic) (lOOmV, lOOK,), Tunar(IOO 
mV, I00K), Tape (50 mV, I00K). 

Sound Is our businessI 


Mr. Williamson had more to say about the individual, 
low contour styling of Cambridge. "... the reaction 
of my family was immediate and unequivocal — very 
elegant, and yas, even beautiful.” 

Encel will gladly let you have a copy of Mr. R. William¬ 
son’s review. It will really "sell you ’ the Cambridge P40. 
Just to quote you a few more comments from Hi-Fi news. 
"The P40 is sheer pleasure to use and, most unusual for 
this reviewer, I shall be sorry when the time comes to 
return It. Readers will, by now, have gathered that I have 
been completely won over by this amplifier. Yes, you 
ere absolutely right ... it is my view that this is a 
splendid amplifier and in its price bracket by far the 


ELECTRONICS PTY. LTD. 

Head Office: 431 Bridge Rd., Richmond, Victoria. 3121. Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 257 Clarence Street, Sydney, N S W. 2000. Tel. 29 4563, 29 4584 

Australia’s Greatest Hi-Fi Centre 


(1 Wholesalers □ Trade-ins accepted □ Terms 
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SIEMENS INDUSTRIES LTD., 544 
Church Street, Richmond. Vic. 3121, has 
appointed Mr K. Schultz as manager, 
manufacturing development Mr Schultz, 
who set up the first Siemens teleprinter 
production in Melbourne in I960, will be 
responsible for investigation and in¬ 
troduction of the increasing local manu¬ 
facturing activities of the company. 

HEWLEY - PACKARD AUSTRALIA 
PTY. LTD., 22-26 Weir Street, Glen Iris, 
Vic. 3147. Logic clip model 10528A. A 
trouble-shooting and design aid that clips 
on to TTL or DTL integrated-circuit pack¬ 
ages and instantly displays the logic states 
of all 14 or 16 pins. The clip has 16 light- 
emitting diodes, each of which follows 
voltage level changes on one pin; a lighted 



diode indicates a high logic state (plus 
5V.). Features include: completely self- 
contained, requires no power connections 
or adjustments; draws its power from the 
circuit being tested; contains logic circui¬ 
try to locate the earth connection and plus 
5V pins even if clipped on unsymmetrical- 
ly; b uffered inputs put no more than one 
TTL load on the circuit being tested. 

AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD., 103 Yoric Street, Sydney, 
2000. Integrated voltage regulator (IVR), 
type D13V. A monolithic integrated volt¬ 
age regulator circuit in a standard epoxy 
TO-98 package. Designed for use as a 
shunt voltage regulating element, it can be 
used over wide voltage and current ranges. 
It also features a specified voltage tem¬ 
perature coefficient and can serve as an 
excellent reference amplifier for use in 
high precision, high power regulation 
systems. Ratings: total average power at 
25 degrees C, 400mW; maximum regulated 
voltage 40V; maximum DC current 40mA; 
operating temperature range, minus 15 to 
plus 125 decrees C. Price 82c each in 
small quantities, available ex stock. 

RUTHERFORD ELECTRONICS PTY. 
LTD., P.O. Box 30, North Balwyn, Vic. 
3104. Agents for National Semiconductor 
Corporation, U.S.A. Four-bit full adder, 
DM/7283/8283 (SN5483/7483.) A complex 
TTL circuit adds two 4-bit numbers, 
accepting a carry at the input and propa¬ 
gating it to the output The addition of 
each pair of bits occurs in parallel. 
Features: incorporates internal look-ahead 
circuitry to cut ripple time to 12nS; the 
equivalent of about 30 gates, it accepts 
four A and four B inputs plus the carry 
input, and has four sigma outputs plus the 
carry output; can also be used as a dual 
single-bit full adder; full temperature 
range version (minus 55 to plus 125 
degrees C) comes in a hermetic dual-inline 
package; industrial version (0 to plus 70 
degrees C) comes in a silicone DIP. 

DUFF STEEL INDUSTRIES PTY. 
LTD., Flinders Street, Port Kembla, 
N.S.W. 2505. Cabinets and benches. For 
the storage of gauges, precision equipment 
and accessories in the modem laboratory. 
The system is modular for flexible plan¬ 
ning and expansion. Construction is all 
steel for strength and rigidity. Bench tops 



are usually covered with matt white Laxni- 
nex for clean-room conditions. Stainless 
steel or other materials can be fitted in¬ 
stead. Drawers run on smooth-acting ball¬ 
bearing suspensions and are security lock- 
able. All units are coated in heavy bodied 
synthetic enamel and oven baked to a du¬ 
rable gloss in attractive colours. 

LANTHUR ELECTRONICS, 69 
Buchanan Avenue, North Balwyn, Vic., 
3104, is a newly formed company which is 
concentrating on building up kits for 
projects featured in “Electronics Austra¬ 
lia.’* It has been formed by Mr A. Rosen¬ 
thal, formerly with Warburton Franki Ltd. 
The telephone number is 85 4061. 

SOUTHERN ELECTRONICS 
LABORATORIES PTY. LTD. has 
changed its address to 14a Hanson Ave¬ 
nue, Heathpool, S. A. 5068. 

TECNICO ELECTRONICS, a division 
of Pye Industries Ltd., has appointed 
Douglas Electronics Pty. Ltd. as Queens¬ 
land distributor for Electrosil resistors. 
Douglas Electronics recently moved into 
new showroom premises at 322 Old Cleve¬ 
land Road, Cooparoo, Qld. 

TECNICO ELECTRONICS, a division 
of Pye Industries Ltd., 53 Carrington 
Road. MarrickviUe, N.S.W. 2204, has been 
appointed sole distributor for Rustrak 
Division of Gulton Industries Inc. of the 
U.S.A. Tecnico has for some time been co¬ 
agent for the Rustrak range of miniature 
recorders. 

Rustrak 300 series two-wide strip chart 
recorder. Combines the capabilities of two 
or more standard line recorders on a com¬ 
mon chassis with a single chart and com¬ 
mon time basis. Models available include 



event recorders with up to 16 channels; 
two channels of analog information and 
eight channels of on-off event data; four 
channels of analog information; or 
two analog and two event channels, 
among others. A full line of fea¬ 
tures can be incorporated such as two- 
point recording, chart and writing speeds 
suited to the parameter under study, or 
multiple temperature channels with actual 
or differential readings and gas or liquid 
pressure in many spans or offset ranges. B 


UNITED TRADE SALES 

PTY. LTD. 


TRANSISTOR V.H.F. CONVERTER 
Tunable 108-136 Mhz Aircraft Band 
lF-600Kc to l.OOOKc. No connecting 
wires needed, 9V Battery, self-contain¬ 
ed, just place alongside broadcast 
radio. Price only $14.40 plus 45c 
postage. 


Periscope Prisms. 50c ea. Postage 25c. 


Computer Boards, contains Diodes and 
Resistors. 75c ea. P. and P. 25c. 


Piane 5-Key Switches $1 ea. P. and 
P., 25c. 


MULTIMETERS, 200H, 20K ohms 
per volt, $11.25, inc. tax. CT 500 
20K ohms per volt, $15 inc. tax. CT 
330 20,00 ohms per volt, $17.25 
P. & P. 45c. 


Crown Level Meters and 2-Track Tape 
Heads, $1.50 ea. P. and P. 25c ea. 


CAPACITORS 

80 for $2 in Poly Packed Bags. 
Mixed values only. 


TAPE HEADS 

Cassette Recorder Type Replay Heads. 
2-track Mono Current Manuf. 

New $1.50 ea. 

PLUS 10c pack, and post 


MU-METAL SHIELDS 

To suit 5BP1 and other 5in CRTs 
mfd. by Magnetic Shields Ltd. 

Brand-new, $5 ea. plu9 30c pack, and 
post. 


3,000 TYPE RELAYS. 
Large range. Only 50c each. 


TRANSISTORS 

2SD65, 2T76, 2T65, 25c ea. or in 100 
lots 20c ea. P. and P. 10c. 


OC400, 

20c, SB346, 25c; OC468, 

70c. 


VALVES 


6J8 

$1.75 

6J6 

30c 

6K8 

$1.00 

ECC33 

50c 

6BF6 

$1.00 

6J7 

50c 

6SJ7 

60c 

TT15 

$1.00 

6SL7 

$1.00 

807 (ATS25) 

50c 

6U7 

60c 

QV04/7 

$1.00 

6G8 

$1.50 

5B254M 

$1.00 

815 

50c 

13E1 

$1.50 

Tinsley 

50HZ Tuning Forks, as 


new, $40.00. P. and P. $1.50. 


Ail prices subject to alteration without 
notice. All items PLUS POSTAGE. 


WANTED TO BUY 
RECEIVERS, TRANSMITTERS 
TEST EQUIPMENT. 


280 LONSDALE STREET, 
Melbourne. Phone 663-3815. 

(Opposite Myors) 
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Now YOU 
can enter The 
Wonderful 
World of 
Electronics 
with 

IECHNIPAC 


Here’s a truly unique electronics training program. It combines 
the theory and practical application of Electronics in a simple, 
logical and effective manner. We call it the TECHNIPAC System. 

The TECHNIPAC System is new to you, but it is the result of 30 
years’ experience training people in technical fields. It isn’t all 
study, either. It includes more than 400 actual experiments and 
the assembly of a first-class testing console, the TECMARK II, 
shown above. 

The training program consists of 26 separate TECHNIPACS. 
There is no contract to sign. You order and pay for each 
Technipac only when you are ready for it. 

Send for the free illustrated brochure, "Electronics, Technipac 
and You.” We guarantee that no salesman will call on you. 



To: Technipac Systems Division 

Technical Training International 

P.O. Box 328 Chatswood. NSW 2067 


Post this coupon 

Today To." 

Technical Trainina International 

Please send me the free brochure, 
“Electronics, Technipac and You.” 

1 understand no salesman will call. 

Name: Age: 


75 Archer St, 


Street: 



Chatswood. NSW 2067 


City: 




: 1 
1 
1 

State: 

Postcode: 



' 

1 

E A 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


For DX enthusiasts 

SHORT-WAVE VOICES OF THE 
WORLD, by Richard E. Wood. 
Published by Gilfer Associates, 
Park Ridge, New Jersey. Soft 
cover. 96 pages, 9in x 6in. U.S. 
price $3.95. 

Richard E. Wood, of the University 
of Hawaii, is well known to medium- 
wave and short-wave listeners for his 
listening activities, and as a Professor 
of Languages has a wide knowledge in 
this field to add to his DXing ability. 

This is a completely new type of 
publication fcxr the radio listener. It 
covers the whole field of broadcasting 
from an historic point of view down to 
the short-wave listener’s interest in 
reporting and verifying stations. It is 
well illustrated with photos of studios, 
transmitters, listeners and verifications 
of all kinds. The book covers in detail 
much of the background to present-day 
broadcasting, giving details of the 
political influence of international 
radio and even extends into the field of 
jamming. The book is divided into the 
following sections: Radio — The Inter¬ 
national Medium; Dividing Up the 
Radio Frequencies; Voices of the 
World; Languages and Station Identi¬ 
fication; Broadcasting Around the 
World; Jamming — The Scourge of 
Broadcasting; Reception Verification 
and QSLs. 

Further information on this publica¬ 
tion can be obtained from Arthur 
Cushen, 212 Earn Street, Invercargill, 
New Zealand, who is handling stocks 
for listeners in this area. (A.C.) 

Hi-Fi year book 

HI FI YEAR BOOK 1970. Edited by 
Colin Sproxton. Published by IPC 
Electrical-Electronic Year Books 
Ltd., England. Hard covers, 8£ x 
5Hn, 432 pages, numerous illus¬ 
trations. Price in Australia $3.55, 
postage 50c. 

Of the 432 pages which make this 
book, forty are devoted to the section 
of short articles which make up the 
first part. The rest is a directory of 
equipment available in Britain, with 
prices and names and addresses of sup¬ 
pliers. While many of the 2,000 pieces 
of equipment listed in the directory are 
available in Australia, a large per¬ 
centage is not. The book therefore has 
*only limited interest to the Australian 
high-fidelity enthusiast, although as a 
trade reference it could conceivably be 
regarded as a very useful publication. 

In the articles section, the first item 
‘"Putting Separates Together” is a 
general discussion on the components 
of high fidelity systems, contributed by 
the well-known audio writer John Bor- 
wick. The numerous references to how 
much certain items should cost have 


little or no relevance here — in fact, it 
merely underlines the considerable dis¬ 
parity in ruling prices in the U.K. and 
Australia for the same items of equip¬ 
ment. 

Other items are: 

Speaker Enclosures, by R. C. Norris. 
This well written and informed dis¬ 
cussion on the basic principles of the 
design of loudspeaker enclosures is 
one of the most useful items in the 
book. 

Records — A Basic Collection, by 
W. A. Chislett. This contains the 
author’s choice of classical records for 
a basic collection. Most (perhaps all) of 
the records are available in Australia. 

The Care and Storage of Records by 
A. C. Williams. A short but useful 
item for those who are not familiar 
with the various factors which contrib¬ 
ute to record wear and damage. 

Tape Recorders and Recordings, by 
H. W. Hellyer. A potted history of 
tape recording and discussion of some 
features of modem recorders and tapes. 

Stereo Radio — How it Works. Of 
academic interest only to Australian 
readers, but well written and illustrated 
with block diagrams. 

Radio Tuners, by Gordon J. King. 
This tells what the purchaser of a radio 
tuner should look for in the U.K., 
where FM and stereo broadcasting are 
now firmly established as part of the 
entertainment scene. Of marginal inter¬ 
est only in Australia. 

From the foregoing, it should be evi¬ 
dent that the Australian buyer of this 
directory will obtain only limited bene¬ 
fit from it, particularly as there is vir¬ 
tually nothing new in the article section. 
It seems to this reviewer that the at¬ 
tractive cloth binding is a little extra¬ 
vagant for a year book, which has only 
limited life, and a paperback version at 
a more attractive price would be more 
practical for Australia. Our review 
copy was supplied by Technical Book 
and Magazine Co., 289-299 Swanston 
Street, Melbourne, Victoria, 3000, from 
whom copies are obtainable. (H.A.T.) 

Tape recordings 

DOCUMENTARY PROGRAMS ON 
TAPE, by Peter Bastin. Published 
by Tape Recording Magazine, 
London. Soft covers, 43 pages, size 
7in x 4iin. Price in Australia 90c 
post free. 

The main thing about this series of 
handbooks for amateur tape recordists 
is that they are written by amateurs 
who have a wide and long experience 
in the very field in which they are writ¬ 
ing, so they are essentially practical. 
The style might be laced with a heavy 
and facetious humour as in the text 
under review, but the author has been 


using tape recorders since 1953 and, in 
the process, has probably just about 
exhausted the possibilities of the 
hobby. So now he turns to writing 
about it for the benefit of his fellow 
hobbyists. 

It is plain right at the start that the 
author is talking to amateurs on their 
own level. The first chapter is entitled 
“Setting Yourself Up,” and he does not 
assume, as some authors tend to do, 
that everybody is loaded with money 
so that expense is no object. True, he 
emphasises the necessity for a good 
quality recorder, but where the studio 
is concerned, he mentions egg boxes as 
one means of killing unwanted echoes, 
as an alternative for polystyrene acous¬ 
tic tiles. This chapter discusses the 
basis essentials for the recording 
studio. 

Chaper 2, entitled “The Idea and 
the Script,” covers very briefly the 
features of a good script, with the ac¬ 
cent on brevity, sustained interest 
and continuity of thought. Background 
music and sound effects are also dis¬ 
cussed. 

Chapter 3, “The Job of Recording,” 
is easily the longest chapter, and starts 
off with the very practical advice to see 
that the recorder is ready for use and 
in good condition before starting to 


RADIO 

ENTHUSIASTS 

Learn amateur radio 
in your spare time. 

Whatever your interests are in amateur 
radio, there’s a Stott Radio course for 
you. Easy to follow. Practical. Modern. 
Guidance all the way by top-flight radio 
engineers. 

Radio For Amateurs Course: 

Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, de¬ 
sign, construction and operation. Let 
Stott’s show you how. 

Amateur Operator’s Certificate Course; 

Broadcasting is fascinating. Stott’s offer 
an entirely new course that enables you 
to sit for the Amateur Operator’s Certifi¬ 
cate of Proficiency examinations with 
complete confidence. Get full details 
now. 

r--- POST THIS COUPON TODA Y 

; Stotts f ; 

J TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne, 3000 
I 383 George St., Sydney, 2000 

I 290 Adelaide St., Brisbane, 4000 
45 Gilles St„ Adelaide, 5000 
I 89 St. George’s Terrace, Perth, 6000 

J Please send me, free and without obligation, > 
J full details of your courses in Radio for • 
■ Amateurs. I 

I 

J Mr, Mrs, Miss. ■ 

J Address. ■ 

; . . . .. . 9 

I.Age..I 

No sales representative will call 

' EA7T0 I 

. J 

• TC 112 
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PUBLICATION 
ELEC. AUST. FEB. I960 
ELEC. AUST. FEB. 1969 
ELEC. AUST. JAN. 1969 
ELEC. AUST. JAN. 1969 
ELEC. AUST. DEC. 1968 
ELEC. AUST. NOV. 1968 
ELEC. AUST. OCT. 1968 
ELEC. AUST. OCT. 1968 

It#: it iff: IB?: till 

ELEC. AUST. AUG. 1968 
ELEC. AUST. AUG. 1968 
ELEC. AUST. AUG 1968 
ELEC. AUST. JUNE 1968 
ELEC. AUST. MAY 1968 
ELEC. AUST. APRIL 1968 
ELEC. AUST. MARCH 1968 
OUTLOOK JAN. FEB. 1968 
ELEC. AUST. AUG. DEC. 19 
ELEC. AUST. AUG. 1967 
ELEC. AUST. JUNE 1967 
ELEC. AUST. APRIL 1967 
ELEC. AUST. APRIL 1967 
ELEC. AUSt. APRIL 1967 
ELEC. AUST. NOV. 1966 
ELEC. AUST. OCT. 1966 

MINIWATT DIGEST 

OUTLOOK 6 mXySVnE 1966 


Electronic Photo Cell Circuits 
3 Watt Transistor Stereo Amp. 
Regulated Power Supply 
Basic Stereo Amplifier 
A Battery Charger for your car 
Solid State Guitar Amplifier 
Quality 20W Stereo System 


VEALLS 3 ill AUDIOTORIUM 


MAIL 


TO: VEALLS AUDIOTORIUM 512 BRIDGE ROAD. RICHMOND. VIC. 


Please supply Items indicated above. I enclose cheque, money order, postal note to value of $ 
Name...............,. 

Address..Postcode. 


NEW!! SINCUIR 1C-10 

10 watt integrated circuit amplifier basic 
applications: Loud hailer, car radio, 
electronic organ, Servo amplifier. ^ 

ONLY $ 11.00 INC. TAX 
add 30c Freight 

TICK HERE 

ALSO AVAILABLE!! 

SINCLAIR PZ4 Transistor 
Regulated Power Supply 


TICK HERE □ $15.98 


30c Post 
Inc. Tax 
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SUPRAPH0N 

Complete in wood groin case & perspex 
top Heavy Duty Turntable, 

All balanced arm, stroboscopic speed control 




for Popular 


Hi 


A, A R 

PT2155 


TRANSFORMER TYPE 


PROJECT 

i V.O. Ml 


Solid State V.O. Meter 
Probe. Pre-Amp C.R.O.’s and V.T.M.s 
Low cost Transistor Power Supply 
Timer and Sequencer for Slide Project 


Imer and Sequencer for Slide Projectors 
ape Replay Pre-Amp. 


Tape Replay Pre-Amp. 
Acoustic Signal Unit 
Playmaster 123 Progri 


TOl 

PT5679 


Playmaster 123 Program source 

Power Supply for Translators in Valve Equip 

Electronic Thermometer 

Solid State A.F. Signal Generator 


PT5579 

PT6474 

PT5990 


or PT6474 


Stabiliaed Power Supply 
3- Plus -3 Stereo Ampl 


PT5579 

PT21S5 

PT5990 

PTS474 

PT6474 

PT6413 

PT2062, E7/V.C. 

PT5893, OT2842 
PT5892, OT2843 
PT21S0 or 2 x PT5579 
PT1992 

PT6232, Z3252 
PT5891. Z3239, OT4005 (2 
PT1992 Suitable Speaker Tr; 
from A. A R. Range 


3- Plus -3 Stereo Amplifier 
Playmaster 122 Program So 


Playmaster 122 Program Source 
D C.-A.C. Inverter for Fluorescent Lamps 
P.A. Amplifier Power Supply 
Solid State A.F. Millivolt Meter 


Synchronous Unit Gating 
Transistor R.F. Test Oscillator 


Stereo 10-10 Transistor Power Amp. 
All Wave Receivers 3. 4. 5. 6 and 7 


All Wave Receivers 3. 4, 5. 6 and 7 

J O Watt Guitar Amplifier 
0 Watt Guitar Amplifier 
Logic and Counting Demonstrator 
Optical and Magnetic Preamp, for Sot 
Projectors 

All Silicone Playmaster Amplifier 
Stereo Public Address Ampllfer 
3 Band Receiver with Switched Colls 


2 req’d) 
rans. 


PT5991 

PT5990 

PT1940 

PH 889, Z3040, K5/15 (2 
PT5786 

PT5586 and TD32 
6534 


Req d.) 


General Power Supply Transformer 6672; Prl 
maryt 240V. Secondary: 30V, 27.S, 24. 20 
17.5 and 1SV at 1 amp. Leaflet Available 


NEW 

RELEASE: 


TICK 


HERE 


odd $2 freight 


ONLY 


SKYLARK “Hl-ll” LOUDSPEAKER UNITS 


2 ‘TESLA* speakers in each cabinet 
8" woofer & 4" tweeter 
Crossover network 
Size 18% w x IIV 2 " x 5V 2 " 

Frequency response 50 CPS to 18 K CPS 

Trade enquiries welcome 


ONLY $40 each 

add $1.50 each for freight 

□ MARK 
NUMBER 
REQUIRED 

























record. Presumably he has learned 
from experience and numerous spoiled 
tapes that this is not always the case. 
The rest of the chapter concerns 
recording and microphone technique. 
Finally, chapter 4, “And the Next 
Time,” points out the need to learn 
from mistakes, by holding a “post mor¬ 
tem” on every tape. 

Our review copy came from the 
Australian agent for Tape Recording 
Magazine publications, B. T. Lovett, J 
Glover Street, Willoughby, N.S.W, 
2068, from whom copies may be 
obtained by post. (H.A.T.; 


Pocket reference 

ELECTRONIC VEST POCKET REF* 
ERENCE BOOK, by Harry 
Thomas. Published by Prentice 
Hall International, Englewood 
Cliffs, New JeweyTu^A. Hard 
covers, 210 pages, size 6 x 3in. 
Contains diagrams, tables, nomo¬ 
grams and Charts. 

Despite its small size and slim for¬ 
mat, this little book has a wealth of 
useful information crammed within its 
pages. The title clearly explains its pur¬ 
pose — it is to carry around in your 
pocket and refer to as the need arises. 

It has the following six sections: 

Section A — Electronic Laws, For¬ 
mulas. Data relating to Ohm’s Law, 
resonance, reactance, dB calculations, 
semiconductor symbols and abbrevia¬ 
tions, frequency bands, modulation, 
U.S. TV channels (the last being of no 
practical value in Australia). 

Section B — Constants, Standards, 
Conversion. Includes such data as the 
SI system of units, English measure, 
electrical symbols and units, conversion 
factors and tables, electronics con¬ 
stants, multiples and suhmultiples, the 
periodic atomic table. 

Section C — Symbols, Components, 
Codes. In addition to a large number 
of component symbols used in circuits, 
there is information on component 
marking and coding, a summary of re¬ 
sistor and capacitor types, and data on 
cables. 

Section D — Mathematics, 
Mechanical Charts. In addition to the 
more common data found in this type 
of book (symbols, abbreviations, func¬ 
tions, tables of sines, cosines, tangents, 
logarithms, etc.) there are computer 
data (decimal-binary conversion, num¬ 
ber codes), solution of triangle charts, 
fraction/deoimal equivalents, Greek al¬ 
phabet, thread, drill and tap sizes. 

Section E — Circuits, Instruments, 
Measurements. This has circuits for 
DC and AC bridges, filters, rectifiers, 
valve and transistor type amplifiers, os¬ 
cillators and other circuits, transistor 
test circuits, basic meter movements. 

Section F — Microwave Hardware 
and Microelectronics. Includes MIL 
specifications for resistors, capacitors 
and cables, identification diagrams for 
types of screws, bolts, rivets, nuts and 
washers, wire tables, transducer types 
and characteristics, glossaries of micro- 
wave, computer and IC terms, display 
devices, SWR measurement set-up, 
thermistors (types, sizes, measuring 
circuits), and digital voltmeter charac¬ 
teristics. 

The above listings are by no means 
comprehensive — there are far too 
many items included to list them all — 
but they do give an idea of the type of 


practical data to be found within the 
book. The user would need to be care¬ 
ful where conversions relate to Ameri¬ 
can measure, but these occur in a few 
places only. 

Our review copy came direct from 
the publishers, and no price information 
was given, (H.A.T,) 

Wiring circuits 

WIRING CIRCUITS, by C. H. Pike. 
Published by Butterworth ft Co. 
(Publtihsri) Ltd., London, Third 
edition, 1970. Hard coyer., 6 z 9in, 
224 pages, many diagrams. Aus¬ 
tralian price $7.00. 

Aa with earlier editions, this book is 
intended as a practical reference for 
the electrical engineer concerned with 
industrial rather than domestic wiring. 
The first two editions (published in 
1951 and 1959) were prepared by the 
late Mr E. Molloy. This edition has 
been considerably revised by Mr Pike, 
who has written many books and 
articles on related topics since his first 
article was published in 1938, 

In this third edition, most of the dia- 

S ams and supporting text are new, and 
e scope has been extended to take 
into account technical developments 
since the previous edition. It meets the 
requirements of the British Wiring 
Regulations including the latest amend¬ 
ments and metric supplement. 

The circuits and supporting text aim 
to provide the electrical contractor, in¬ 
stallation engineer and maintenance 
electrician, having only a basic theoret¬ 
ical knowledge, with the practical infor¬ 
mation necessary for them to carry out 
their work. Many diagrams give de¬ 
tailed circuits of various installations, 
while others are block diagrams to 
show the basic interconnections 
between units of complex installations. 
In addition, there are diagrams illustra¬ 
ting the principles of operation or the 
internal connections of equipment units. 

The ten chapters of the book are as 
follows; 1 — Distribution Systems 
(high and low voltage, 3-phase and 
single-phase); 2 — Protective Schemes 

2 xcess-current, earth-fault and circu- 
tory current protection and dis¬ 
criminative tripping); 3 — Special-Pur¬ 
pose Supplies (voltage-regulated AC 
and DC supplies, rectifier equipments, 
thyristor control, and low-voltage sup¬ 
plies for portable tools); 4 — Lighting 
Circuits (including starter circuits for 
fluorescent lighting, cold cathode light¬ 
ing, and time switches); 5 — Heating 
Control Circuits (thermostats, off-peak 
storage heating, central heating 
systems); 6 — Indicator, Alarm and 
Clock Circuits (including bell and in¬ 
dicator systems, fire and burglar 
alarms, and electric clocks); 7 — AC 
Motors and Control Gear (starting cir¬ 
cuits, sequence control intrinsically- 
safe control circuits, variable-speed and 
change-speed control); 8 — DC Motor 
Control (starting circuits, braking 
methods, speed control schemes, thyrat- 
ron, ignitron and solid-state equip¬ 
ments); 9 — Cranes and Lifts; 10 — 
Welding Circuits (arc and resistance 
welding). 

While generally meeting its stated 
aim, the value of this woikls limited in 
Australia and New Zealand by the 
need to read it in conjunction with the 
wiring regulations of these countries, 
which differ somewhat from the British 



PRACTICAL 
NIGHT CLASS 
TRAINING for 

Careers in Radio, 
T.V & Electronics 


Trained technicians are wanted 
urgently. It's in your hands to train 
NOW for a successful future. 
A.R.T.C. Practical Night Classes 
(established nearly 40 years) pro¬ 
vide individual practical workshop 
training. 

# Commence at any time. 

# No previous knowledge re¬ 
quired. 

9 Proceed at your own pace. 
9 Modern technical electronic 
training. 

9 New Australians welcome, the 
COURSE is specially simpli¬ 
fied. 

9 Low in cost and you pay for 
the COURSE not the time 
taken. 

Colltgt open for •nquirit* Monday-Friday 9 a.m. 
to 5 p.m. and until 7 p.m. on Monday and Thursday 
nights. 



' 

’t 

■■H-* 

| POST COUPON FOR FREE BOOK j 

Careers in Radio, TV 6 Electronics j 

Nome ..j 

Address.j 

. i 


AUSTRALIAN RADIO b 
TELEVISION COLLEGE Pty Ltd. 
E.S b A Bank Building, cnr. 

Broadway b City Rd., 
BROADWAY, (opp. Grace Bros.) 
Phone: 211 1224 
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Look at the screen not at the knobs 

With Philips Fully-automatic Triggering 



With the Philips 
you switch from ‘mean’ to 
‘top’ and stay with signal- 
derived, fully-automatic trig¬ 
gering. 

In either position auto¬ 
matic means automatic over the whole 
10 MHz range. And then on to at least 
twice this figure. 

This unique Philips circuit has yet 
another feature. Whatever the signal, 
even no signal and whateverthe sweep 
speed, the trace is always clearly visible. 

There’s no dc balance control be¬ 
cause none is needed. Drift is fed- 
back and virtually eliminated. (At max. 
sensitivity <1/4div/24hours). 


The PM 3200 is highly 
portable (12 lbs). And mains- 
independent if you use the 
optional battery pack. 

Conclusion. Fully-automatic trigger¬ 
ing. No drift. Less controls. Better 
operator usage. 

For more information contact: 

Philips Electrical Pty. Limited, 

69 Clarence St., Sydney, N.S.W. 2000. 
Or your nearest Philips Office. 


3200 

10MHz i 
2mV/div 

$318.00 

plus tax if 
applicable. 

KNMHMNMMHNMMNi 


With this'scope operators spend more 
time measuring, less time knob twidd¬ 
ling. Because three tricky controls are 
eliminated. 

Dc balance. Trigger stability and 
manual level. So triggering is fully 
automatic. 

Explanation. When waveforms start 
looking like this 


all other automatic trigger circuits stop 
triggering. So you have to switch to 
manual and start knob twiddling. 


More of the Unbeatable Philips 0-15 MHz Range 



PM 3221 
10MHz: lOmV 
Delay Line 

$491.00 

(Duty Paid) 


PM 3230 
10MHz:20mV 
Two-gun, twin beam 

$654.00 

(Duty Paid) 


PM 3231 
15MHz:10mV 
Two-gun, delay lines 

$898.00 

(Duty Paid) 


Value Engineering is a Philips 'Scope 


PHILIPS 

. •' . ; • 
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measuring instruments 
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standards. With this proviso, the book 
should nevertheless provide a useful 
work of reference to the electrical con¬ 
tractor, industrial engineer or others in 
this field. 

Our review copy was supplied by 
Butterworth & Co. (Australia) Ltd., 20 
Loftua Street, Sydney, 2000. Copies 
should be available from all leading 
booksellers. (J.H.) 


Semiconductors 

SEMICONDUCTORS FROM A TO 
Z, by Fbillip Dahlen. Published by 
Tab Books, Blue Ridge Summit, 
Penn., UJ5.A., 1W9- Soft coven, 
5iin x 8£in, 272pp., many photo¬ 
graphs and diagrams. Australian 
price $6.15. 

This book was reviewed in our 
March, 1970, issue on page 141. 
Briefly our reviewer considered that 
while the book is up-to-date and covers 
the operation of modem semi¬ 
conductors from the practical point of 
view, it does not concern itself over¬ 
much with the basic theory of these de¬ 
vices. Its main value, therefore, would 
appear to be to the reader seeking a 
more cursory knowledge of semi¬ 
conductors. 

We have been informed that copies 
of this book are now available from 
Angus and Robertson Ltd., 89 Cas- 
tlereagh Street, 2000. 

LITERATURE—in brief 


THE M OON AS VIEWED BY 
LUNAR ORBITER, by L. K. Kosofsky of 
NASA and Farouk Eu-B&z of Bellcomm 
Inc. Published by the National Aeronaut¬ 
ics and Space Administration, 152 pages, 
price SUS7.75. Orders to Superintendent 
of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402, U.S.A. 
Photographs chosen from the 3,100 taken 
on five Orbiter missions preparatory to the 
Apollo flights provide nearly complete 
coverage of the lunar surface. Index maps 
indicate the area shown in each view. In 
addition to conventional photographs, the 
book contains four full-page stereoscopic 
pictures showing Aristarchus, Schroter’i 
Valley, Rimae Parry, and the Tobias 
Mayer Dome. Special spectacles arts pro¬ 
vided with the book. 


STANDARDS ASSOCIATION OF 
AUSTRALIA, 80 Arthur Street; North 
Sydney, N.S.W. 2060. has published the 
following standards, copies of which may 
be obtained from the various offices of the 
association at the prices quoted. 

AS Cl 86, approval and test specification 
for polytetrafluoroethylene (PTFE) in¬ 
sulated flexible cords. It is one of the 
series of approval and test specifications 
issued under Part II of the SAA Wiring 
Rules. AS Cl 86 relates to flexible cords in¬ 
sulated with PTFE, or PTFE and glass 
fibre, and intended for use at a maximum 
operating' temperature of 200 degrees C in 
electrical installation! at working voltages 
not exceeding 250V to earth of 400V 
between phases. Price 60c. 

AS C330, pressure sensitive adhesive 
electrical tapes. It & a revised standard in¬ 
tended to provide a uniform basis, in 
terms of performance requirements, for 
the purchase of pressure sensitive adhesive 
tapes to be used in electrical applications, 
and to establish standard test methods for 
such tapes. It applies to tapes to be used 
for holding, binding, and insulating in 
electrical applications. C330 includes as an 
annexure, draft IEC methods for the de¬ 
termination of electrolytic corrosion, in¬ 
cluding dielectric breakdown. Other tests 
are prescribed by reference to AS Z24. 
Price $1.60. 


AS C410, circuit-breakers for dis¬ 
tribution circuits of rated voltage up to 
and including 1000V AC and 1200V DC 
(current ratings 63A and above). Based on 
British Standards and IEC documents, 
amended to suit Australian conditions. It 
covers in detail the characteristics of cir¬ 
cuit-breakers with either air or oil as the 
interrupting medium. With the publication 
of the standard. AS C89 (oil circuit-break¬ 
ers for AC systems) and AS C380 (heavy- 
duty air-break circuit-breakers for AC 
systems) no longer apply for circuit-break¬ 
ers having rated voltages below 1000V AC. 
Price $2.40. 

MOTOROLA SEMICONDUCTOR 
PRODUCTS, a division of Motorola 
Australia Pty. Ltd., 37-43 Alexander 
Street, Crowds Nest, N.S.W.. 2065, has 
available a TTL Interchangeability Guide 
which gives a complete cross reference to 
the company’s total TTL capability. Cur¬ 
rently the MC3000 and the MC7400 series 
are stocked in Australia. 

EMERSON AND CUMING INC., 
Canton, Mass. 02021, U.S.A., has pub¬ 
lished an illustrated chart in colour 
describing all of the standard plastic and 
ceramic foams offered by the company. 
Basic materials include polyurethanes, 
epoxies, phenolics, silicone rubbers, 
glasses, silica, and other ceramics. Proper¬ 
ties listed include bulk density, cell struo 
ture, maximum service temperature, 
colour, compressive strength, thermal con¬ 
ductivity, water absorption, dielectric con¬ 
stant, and loss tangent. Many applications 


are listed and illustrated including elec¬ 
tronic packaging, heat and vibration in¬ 
sulation, lightweight machined parts, and 
lightweight lenses and aerials for micro- 
waves. 

TELECOMMUNICATION JOUR¬ 
NAL, Vol. 37, No. 4, April, 1970. Pub- 
lished by the International Tele¬ 
communication Union (ITU), Place des 
Nations, 1211 Geneve 20, Switzerland. 
Contents: Multi-condition codes and mes¬ 
sage transmission with automatic error de¬ 
tection or error correction, and their use 
in circuits without a return channel, by L. 
Caceres Garcia; Long-distance inter¬ 
rogation of ocean data stations moored in 
the North Pacific ocean, by R. F. Deve- 
reux; Spectrum management and non¬ 
broadcast requirements in the United 
States, by R. P. Gifford. 

Under the heading of 'Ideas and 
Achievements,” reports are published on: 
Telecommunications in Sweden, a general 
survey; Spacecraft to test ion rocket 
engine (SERT-2). The section on “Union 
Activities” includes an illustrated report 
on the ITU Seminar on Space Commu¬ 
nications, and reports on the meetings of 
CCITT working Parties II/2 (Revision of 
the instructions for the international tele¬ 
phone service) and XIII/1 (Switching and 
signalling maintenance and service quality 
assessment on the international automatic 
telephone network). A table of artificial 
satellites launched between January 1 and 
December 31, 1969 is included in a 14- 
page supplement. 


computer programming 


Most of the people 
we've trained 
as computer 
programmers 
never thought they 


had the brains 
for the job. 


Their impression of computers was the generally accepted one: That 
you need a Ph.D. to run them. Actually all you need is the application and 
some professional training. 

It’s not easy, mind you. But when you’ve earned your B.I.C. certificate 
of proficiency you’ll be in a position to command a highly respectable 
salary with even a higher potential. And you’ll be in a field where the 
job comes looking for you. 

(This year, a vast selection of programmer jobs will remain unfilled for 
lack of trained personnel.) 

That puts the supply and demand theory strictly in your favour. Right 
now, if you are between 17 and 40, the best thing you can do is to send 
for our free computer programmer brochure. 


I 

I 

I 

I 

I 


BRITISH INSTITUTE OF CAREERS 

Dept. N160. 113 Pacific Highway, N. Sydney, N.S.W. 2060 

Please send me without obligation, your free brochure on tuition and careers 
in computer programming. 

NAME....... AGE. 

ADDRESS 


POST CODE 
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ELECTRONICS PTY. LTD. 

Head Office: 431 Bridge Rd., Richmond, Victoria. 3121. Tel. 42 37G2. 

Sydney Store: Ground Floor. 2SM Building. 257 Clarence Street, Sydney, NSW. 2000. Tel. 29 4563, 29 4564 
Australia’s Greatest Hi-Fi Centre □ Wholesalers I ) Trade ins accepted i ! Terms 


BUY RIGHT... FROM ENCEL 


University 

Introduces the new 

MODEL HT-70 TRANSISTOR TESTER 


Price: $35.00 
plus 15% Sales Tax 
Postage 30c 


The model HT-70 is a transistor Tester employing a 50uA high sensitivity meter. Ico & £ measurements are indicated 
directly on the meter. 

Ranges: Ico: 0-900 uA a: 0.90-0.99 

Features: 

• Transistor protection — if the transistor is inserted with 
the current still on, the unit will automatically cut off. 

• Used for testing general or power transistors. 

• Specially designed holder ensures firm contact to fac¬ 
ilitate rapid and continuous checking. 

• Terminals also fitted for wire connections. 

The model HT-70 Transistor Tester is backed by "University" sales, spare parts and service. 

m be Inspect ad »t 


0 : 0-200 


Little or no effect from temperature variation. 
Battery operated. 

Size 7" x 5" x 33/ 4 " (178 x 130 x 95 mm) 
Weight 2'A pounds. (1.22 Kgr.) 

90 day guarantee. 


University Graham 

Instruments Pty. Ltd. 

KLSsrwat jrjss- “* w - 

Tele*rams end Cablets flaeuip, Sydney. 

%ct n M? f Graeme Wriffht on S97 725J or at 8 Laneridge St., 
rrlbee. 


W.A.: Atkins <W A.) 

H . P. Martin and Co. 

rwEifeo. 

v - 


MPMSKNTATIV8S1 

Ud. 


Id. 4006. 

Co. Ltd.. 


M^tHo. 22. 

Distributor* 


Victor I 

Cont_ 

Werrl 


H 

«SS* lV «7 j»?!' ln " 


844 

Ptv, 


%J5t»n«cT 

And,now_il»o at.PortJKs 


is 


OLD.: Keith Percy A Co. 

21 iiwooSi iKsr 

AUCKLAND. N.2. 

NEWCASTLE DISTRICT: . 

Hunter Injlneerlnq Sales Pty. 
\td„ Cnr. Gordon Ave. and Parry 


Ltd.. 1 Pltswllllam St., Port Kemble 
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GRACE 

G-545L 


Quality and Value 
go arm in arm at 

ENCELS ... 

Arms, cartridges, speakers . . . and 
all the rest ... at Encel you'll find 
Australia's largest range of sound 
equipment, because sound is Encel's 
only business. 

GRACE 

Here it is! Grece, the trend with the sensational reputa¬ 
tion for top performance at remarkably inexpensive prices. 
At the top you see the G-545L super lightweight pick-up 
arm. It tracks down to just 0.25 gm. and features a gim- 
bal-type bearing system. The ultra-lightweight head shell 
and the new arm shape reduce tracking error to a vir¬ 
tually negligible factor. Extremely precise balancing is 
allowed for in the divided counter balance weight. Sub 
weight adjustments allow stylus pressures from 0 to 3.0 
gm. If you wish, there is the G520L arm that features all 
the best qualities with only some minor differences in 
specifications. Ask for e demonstration, or copies of the 
authoritative, independent reviews on Grace stereo cart¬ 
ridges. Encel recommend, Grace stereo cartridges for pro¬ 
fessionals and amateurs. The F-8L tor instance, is of such 


Sonics 

AF-303 


GRACE 

F-8L 


high compliance and tracking lightness that it is ideal for 
use in testing of audio equipment. Complete distortion- 
free performance; stabilised; fully corrected; easy to 
change. See also the F-8C and F-8M. 

SONICS 

They come in all price ranges, but here is the one top of 
tha Sonics ranqe . . . AS-330. This 3-way system features 
5 speakers, 12" woofer, a pair of 6£" mid-range speakers 
end two exponential tweeters. Frequency response 30- 
20,000 Hz, with smooth sound provided for by the care¬ 
fully selected crossover frequencies. Hand finished in 
teak/walnut and most attractive; incorporating a fret 
grill I5|" x 26" x ll$". Also from Sonics—Speakers 
AS-303 and Stereo Headphones. 








































MOBILE COMMUNICATIONS, P.O. 
Box 105, Clayton, Vic. 3168, has published 
a 50-pagc illustrated pocket-size handbook 
for electronic engineers and purchasing 
officers. It is written in three sections: 
quartz crystals; packaged selectivity; and 
oscillators. It gives information on general 
technology, a table of crystal types with 
frequency ranges, letter code specification, 
a table of equivalent crystal holders, fre¬ 
quency/ temperature performance curves, 
types of crystal units, crystal filter types, 
and military specifications. 

HEWLETT-PACKARD JOURNAL, 

Vol. 21, No 8, April, 1970. Published by 
the Hewlett-Packard Co., U.S.A. In¬ 
quiries to Hewlett-Packard Australia Pty. 
Ltd., 22-26 Weir St., Glen Iris, Vic. 3146. 
Contents: Timer/Counter/DVM: A Syner¬ 
gistic Prodigy—introducing a new univer¬ 
sal counter with in-built integrating digital 
voltmeter; Measuring Nanosecond Time 
Intervals by Averaging; High Accuracy 
AC Calibration to 1100V; A New Camera 
for High-Speed Oscilloscope Recording. 

HY-Q ELECTRONICS PTY. LTD., 
P.O. Box 256. Frankston, Vie. 3199, has 
published its quartz crystal product line 
and price schedule for 1970, This lists the 
types of holder, crystal cut, frequency 
range and basic price. Special and urgent 
deliveries can be offered at quoted sur¬ 
charges. In addition to the basic range, 
crystals are available for other tempera¬ 
ture ranges, tolerances and circuit condi¬ 
tions, each at a quoted surcharge. The list 
also gives the minimum equivalent parallel 
resistance limits and maximum series resis¬ 
tance limits to meet defence and military 
specifications. 

PLESSEY ROLA PTY. LTD., Magnetic 
Materials Unit, Browns Road, Noble Park, 
Vic. 3174, has published a booklet which 
deals with the manufacture, properties and 
applications of the ferro-ceramic materials 
known as Caslox produced in several iso¬ 
tropic and anisotropic grades. Caslox com¬ 
ponents are made from iron oxide, barium 
carbonate, and strontium carbonate by a 
compacting and sintering process. These 
materials are characterised by their ability 
to withstand strong adverse magnetic fields 
and varying temperature conditions with¬ 
out permanent loss of magnetisation. 

SENNHEISER MICRO- 
REVUE 69/70. Published by Senn- 
heiser Electronic, West Germany. Avail¬ 
able for $1, post free, from the 
Australian agent R. H. Cunningham Pty. 
Ltd. G.P.O. Box 4533, Melbourne, 3001, 
or branch offices. Contents: Interesting 
facts about microphones (eight pages 
explaining technical terms encountered in 
microphone specifications); Dynamic 
microphones; Transistorised condenser 
microphones Dynamic stereo head¬ 
phones; Magnetic earphone capsules; Hi-fi 
stereo reproducer HS 303 “Philharmonic”; 
Radio microphone system “Mikroport” 
SM 1008; Transformers; Studio equip¬ 
ment; Audio test equipment. 

CORNING GLASS WORKS, P.O. Box 
38, Liveipool, N.S.W. 2170, has available 
an application note MAN-6 published by 
the Electronics Products Division of the 
parent company in the U.S.A. The illus¬ 
trated note describes the use of glass digi¬ 
tal memory modules in high-speed buffers 
for computer terminals and other data 
transmission systems. It shows how glass 
memories designed into buffer appli¬ 
cations combine the benefits of low cost 
and high speed. Diagrams illustrate the 
memory functions in a variety of systems. 
Steps in considering and selecting memory 
configurations are discussed with the ob¬ 
jective of using as few modules as possible. 

INVENTUS, Vol. 6, Issue 10, April, 
1970. The Journal of the Inventors’ Asso¬ 
ciation of Australia Ltd., Box 3400, 
G.P.O., Sydney, 2001. Contents: New 
members including the first overseas asso¬ 
ciate member; Head office and branch 
reports; Brussels 19th International In¬ 


ventions Exhibition; The Tern-side story; 
Prince Philip Prize for Australian Design, 
1970; Inventions available for licence or 
sale; Technical news; The role of the 
industrial designer in the seventies; New 
corporation to protect Australian interests; 
A world first for Brisbane factory; Swedes 
hail C.S.IR.O. man’s atomic work. 

TECHNICALITIES. Published by Tec- 
nico Electronics. P.O. Box 12, Marrick- 
ville, N.S.W. 2204. Contents: Lower Elec- 
troeil prices; Electrosil IC Pick-a-Back 
connector and laboratory resistor kit; 
Corning NA and NC resistors; Signetics 
DCL integrated circuits; Rustrak agency; 
Bourns potentiometers; Pye Industries alu¬ 
minium bus-bars; Bell power system trans¬ 
ducers; Yaskawa electric motors; Bell 
magnetic field monitor; Rustrak Thermist- 
O-Meter with recorder output; Rustrak 
recorders and recorder chart paper; 
P.C.D. digital data readers; Pacific Mea¬ 
surements frequency synthesiser and other 
instruments; Princeton low noise pre-am¬ 
plifier, vibrating sample magnetometer, 
and lock-in amplifier. 

VARLAN PTY. LTD., 38 Oxley Street, 
Crow’s Nest, N.S.W. 2065, has available 
the following publications of Varian Asso¬ 
ciates, U.S.A. Application engineering 
bulletin AEB-103 discusses a new method 
for measuring the thermal impedance of 
IMP ATT diodes. The method uses the 
reverse-bias characteristics of the current- 
voltage curve of the diode. A 12-page 
catalogue published by the Analytical In¬ 
strument Division describes the firm’s line 
of NMR, EPR, and mass spectrometers, 
laboratory electromagnets, data processing 
systems, and geophysical instruments. 

ECCOSYN SYNTACTIC PLASTICS. 
Published by Emerson and Cuming, Inc., 
Canton, Mass. 02021, U.S.A. An illus- 
nated folder describes the company’s 
range of Eccosyn foams which consist of 
hollow microspheres of glass, ceramic or 
plastic bonded into a plastic matrix. The 



folder discusses various applications and 
lists the properties and data for each type 
of Eccosyn foam. 


TELECOMMUNICATION JOURNAL, 
Vol. 37, No. 5 ? May, 1970. Published by 
the International Telecommunication 
Union, Place des Nations. 1211 Geneve 20. 
Switzerland. Contents include: The role or 
small earth stations in civil commu¬ 
nications satellite systems, by J. L. Blons- 
tein; Improved version of the McNish- 
Lincoln method for prediction of solar 
activity, by F. G. Stewart and S. M. Os- 
trow; Estimate of the telephone demand in 
Venezuela, by the Compania Anonima Na- 
cional de Telefonos de Venezuela. 

Under the heading of “Ideas and 
Achievements,” reports are published on: 
The ground control system of Azur; 40 
years of German shortwave broadcasting; 
A new integrated circuit which is simple, 
inexpensive and easy to build. The section 
on “Union Activities” includes reports on: 
the Xllth Plenary Assembly of the Inter¬ 
national Radio Consultative Committee 
(CCIR) held in Delhi from January 
21 to February 11; The Secretary- 
General’s visit to India and Nepal; and the 
meeting of CCITT Working Party U/I on 
international accounting methods. Q 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* —■ the Nation's most 
progressive and fastest expanding 
industry. 

*7* Advancement in this modern 

ry* science demands technical 

ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 


YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction ori equipment). 

... STUDY 
... NOW 

syllabus. There is no obligation. 

NAME.,,.... 

ADDRESS...... 

the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service of Amilgwnite* Wireless (Australasia) Ltd 
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ELECTRONICS ARE GOING PLACES 



A radio-equipped turtle is tracked by orbiting satellites to check 
its migratory voyages in the Atlantic Ocean . One of the million 
incredible uses of electronics for commerce and industry , 



STUDY AT HOME IN YOUR SPARE TIME 


You know as well as we do that electronics is the big 
new field that's here to stay. Industry is using electronics 
in fields many people hadn’t dreamed of a few years ago. 

TRAINED MEN ARE NEEDED. Australia's industries 
need, and must have, Electronics Engineers urgently. 
Salary scales are risiftg fast and electronic engineering 
specialists are making big money. Trained Australian 
Electronics Engineers can choose jobs anywhere in the 
world—the lack of these trained men is world-wide. 
Training is the key—qualifications are what matter. 

BE HIGHLY PAID IN THE WORK YOU LIKE MOST. 

You already have the interest you need to be successful 
in electronics—you can get the training you need through 

Which of these specialised I.C.S. 

Home Study Courses interest you most: 

□ Audio: Hi-Fi, 

Stereo 

□ Automation 
Electronics 

□ Automatic Controls 

□ Industrial 
Applications 

□ Nuclear 
Instrumentation 

□ Digital Techniques 

□ Transistors & Semi 
Conductors 


International Correspondence Schools. You can train for 
your career in electronics at night, in your own time, 
with the help of a School of Electronics as close as your 
mail box. 

ACT NOW! Fill in the coupon below and send it to 
I.C.S.—we will send you by return mail our Free Book 
“Your Career in Electronics.’’ You could be earning more 
money, doing the work that you like, sooner than you think. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 528, Division of Electronics 
400 Pacific Highway, Crows Nest, N.S.W. 


I"International Correspondence Schools 

I Dept. 528 Division of Electronics, 400 Pacific Highway, Crows Nest, N.S.W. | 

I Please sand mo, without cost or obligation, your Fraa Booklet 

“Your Career In Electronics” and full information about_ ■ 

I_ 

| Name (Mr., Mrs., Miss). 

| Address_ 

Phone___ 

Occupation_ 



□ Communications 

□ Monochrome and 
Colour TV 

□ Electronic Drafting 

□ Printed Circuits: 
Conventional 

□ Printed Circuits: 

Micro Integrated 

□ Fringe Equipment 

Also Computer Programming 
for Commerce, Research, 
industry 
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Intruders in the amateur service bands 

Transmissions from commercial stations causing interference 
to amateur service communication are being scrutinised by 
many amateur radio operators. 

by Pierce Healy, VK2APQ 


Shortly after the International Tele¬ 
communication Union Conference held at 
Geneva in 1959, an intruder watch organi¬ 
sation was formed by the Radio Society of 
Great Britain and the American Radio 
Relay League. In recent years the Wireless 
Institute of Australia has also established 
a similar group among its members. 

The purpose of these intruder watch 
groups is to identify the offending stations, 
and report to a central point within the 
society instances of harmful interference 
to transmissions from amateur stations 
operating within the specified amateur ser¬ 
vice frequency allocations. 

The growth of these organisations has 
been slow, but a gradual increase in this 
activity among the members of some of 
the larger amateur societies has seen some 
practical results. It has been reported that 
several stations that were persistent offen¬ 
ders have moved out of the 7.0MHz, 
14MHz and 21MHz amateur bands. Some 
of the stations were Radio Pakistan, Radio 
Cairo, ULV Moscow and EPD Teheran. 

It should be noted that not all harmful 
interference on exclusive amateur frequen¬ 
cy allocations is caused through stations 
actually operating within the band, but 
could be caused through harmonic or 
spurious radiation being transmitted by 
broadcast stations. 

To assist in identifying the various types 
of signals that may be causing harmful 
interference, the British Post Office has 
prepared a tape recording, with ex¬ 
planatory commentary, demonstrating 28 
types of emission. 

A copy of the tape has been circulated 
to all W.I.A. Intruder Watch co-ordinators 
in each State. Further copies can be made 
available to any amateur operators who 
would like to assist in identification of 
offending stations. 

Any amateur operator prepared to join 
an Intruder Watch group should write to 
the INTRUDER Watch Co-ordinator, 
Wireless Institute of Australia, in the State 
in which he resides. Full postal addresses 
appeared in last month’s notes. 

CHRISTMAS ISLAND 

Probably the most isolated radio club in 
the world is that operating on Christmas 
Island, in the Indian Ocean. Despite this 
fact, the enthusiasm of the island’s ama¬ 
teur operators has resulted in the Christ¬ 
mas Island Radio Club becoming known 
throughout the world of amateur radio. 

A story which could be called the “Saga 

tumiiiiititttiiiiiititHiiiiimiftiiiiiimiititntiiiiifiitiiiiHiiitniiiiuiMiiitftitMMmi 

News and notes of Divisional and 
Club activities submitted for inclusion 
in these columns should be forwarded 
direct to Pierce Heaty, 69 Taylor $t v 
Banks town, N.S.W, 2200. 


of the Christmas Island Radio” has been 
received from Don Reed, VK9DR, who, 
back in 1931, operated under the call sign 
VK2DR. Don’s story makes interesting 
reading and may be an inspiration to 
others: 

“You may or may not have your own 
amateur radio station but whether you 
have or not, one of the greatest joys of 
amateur radio is to belong to a local club. 

“The local club gives us the opportunity 
to get together for an eyeball QSO, gives 
the newcomer a chance to get started, 
enables organised field days, barbecues 
and hidden transmitter hunts to be held, 
to stimulate local interest in amateur 
radio. The club also brings the wives and 
friends together where they can enjoy 
some outside company and a good 
grumble about the shortcomings of the 
OM. Your local amateur radio club needs 
your membership. If you have not joined 
a club then you are missing a lot of fun. 

“Let’s take a look at the Christmas Isr 
land Radio Club. Take a tropical island 
having 54 square miles of jungle, gridded 
with mining roads, with the Indian Ocean 
rolling to its shores, which rise to a 
plateau 1,000ft above sea level. Take a 
bunch of enthusiasts, amateurs and would- 
be amateurs who put their cotton-pickin’ 
fingers on a disused galvanised iron shed 
and erected it plumb centre on that 1,000ft 
plateau. 

“A group who gained sufficient support 
from their mining employers (British Phos¬ 
phate Commissioners) to have electric 
light and power supplied from a nearby 
spur line, or from an emergency plant. 
Who scrounged a surplus refrigerator, 
some shelving and a big lockup cabinet for 
the amateur radio gear. 

“Who laid a concrete floor and talked a 
sympathetic wife into parting with some 
Hong Kong floor matting and who found 
piping and scrap copper wire and bamboo 
rods for making masts and aerials and 
then set up a home constructed AM/CW 
transmitter and an old disposal AMR type 
receiver and got going on the air. 

“That was the start of VK9XI back in 
1963. 

“Let’s have a look at VK9XI today. 
With a membership of 33, including 
Malays, Chinese, Indians, Eurasians ana 
Europeans. Club premises have been ex¬ 
panded to three rooms, one for operating, 
one for members’ rag chewing and thirst 
quenching, the third for Youth Radio 
Club meetings, workshop, store, lecture 
room and for dual operating. 

“What have we achieved? 

“The original licensed amateur member¬ 
ship of two, Mat Mathew, VK9MV and 
Don Reed, VK9DR, got Bob, VR.1L, now 
on Ocean Island, started when he was at 
Christmas Island. Alan, VK9MD, now in 


VK3, got the bug and took out his ama¬ 
teur licence. Then came Alan, VK9ZAW, 
now in VK6; and Ron Ashley, VK9RA, 
our current president Early training was 
given to three Asian commercial operators 
employed at the Christmas Island commu¬ 
nication station. At the present time sev¬ 
eral members are on the verge of obtaining 
their licences. 

“Christmas Island has been very active 
in DX operation. Logs covering over 30,- 
000 contacts have gone through our QSL 
managers, VK6RU and W2GHK. 

“We have five-band high-frequency 
operation on single-sideband, AM and 
CW. Shortly a 146MHz beacon transmitter 
will be installed on a 200ft tower. Trans¬ 
mitting members have operated mobile 
while on vacation from the island from 
many parts of Australia. We have partici¬ 
pated in major contests and have set up 
portable stations for participation in the 
John Moyle Memorial Field Day Contests. 

“VK9XI is also active in two WICEN 
emergency networks and with the co¬ 
operation of the commercial station opera¬ 
tors, provide an official monitoring service 
for Radio Australia transmissions to 
South-East Asia. 

“We have had many hidden transmitter 
hunts with all island participation. 7MHz 
is used so that transistor radios may be 
used. Members take delight in having bar¬ 
becue picnics with wives, families and 
friends in attendance. 

“Our Youth Club started off with 16 
members, mainly Asian Scouts and 
Guides, who enjoyed participating in the 
Jamboree-of-the-Air. The Youth Club is 
affiliated with the Western Australian Divi¬ 
sion and club members are encouraged to 
learn to operate the equipment under 
supervision and to increase their know¬ 
ledge of radio and electronics, which will 
assist them in future careers. 

“The population of Christmas Island is 
3,500 (approximately 2,000 Chinese, 1,000 
Malays, 150 Indians and 350 Europeans). 
Club membership stands at 33 but we are 
not satisfied with that. 

“What is the population of your town? 
Can you help your local club by bringing 
in more members. Back your local club 
and earn yourself a mighty good time.” 

SEANET 

In his letter accompanying the story on 
the Christmas Island Amateur Radio Club, 
Don Reed, VK9DR, the club’s publicity 
officer, commented that there are not 
-many VK stations calling in on the very 
popular South East Asia Net which is 
used by Christmas Island amateurs. De¬ 
tails of the net are: 

Frequency: 14320KHZ. 

Time: 1200GMT Daily. 

Net Controller: 4S7PB (Paddy Gun- 
asekera). 

Duration of the Net: Usually 20 to 30 
minutes. 

VK stations are called in order of prefix 
rotation. Why not join the net and meet 
the Christmas Island boys? 

A NEW CERTIFICATE 

The Dutch Society, Vereninging van 
Radio Zend Amateurs, has issued a new 
certificate for working all Dutch Provinces 
(WAP). 

The certificate is available to those who 
supply proof of two-way contact with one 
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$132 each 
TOKAI TC502 


l watt. 

All steel case. 

Ruggedised/ 
Defence spec. 

Leather case. 

Ext. Aerial con. 

Ext. power con. 

Fully P.M.G. 
app. as base or 
hand-held. 

► Noise limiter/ 
squelch. 

i Ear plug and 
Mic. input 
Options. 

i Nick. Cad. 

Batts. 

> Base aerial 
A.C. adapter. 

We’ve got lots 
cheaper. 

None better. 


NEW 


Units available for hire 


300mw Into final 
11 Transistors, I Dioda, 

2 Tharmtstors, 

Variable Squalch 

2 Channel Operation possible 
Call signal with Auto Cut Off 
All Metal Case. Plus Cow Hide 
Carrying Casa 

Boosted to BOOntw 
only $70.00 each 

//itiritet* Distributors: 

QUEENSLAND: L. E. Bought* A Co., 

SO Qrimts St., Auchtnflowtr. 

VICTORIA: K. J. Ksires & C. P./U 

4 Hill Court. Maclood. 

WESTERN AUSTRALIA: P. K. Northover. 

1 Dun vegan Rd.. Appltcroff. 


Wa have lots of other units, now and used from as little as $25 aach. Repairs, tuning and alignment are our speciality. 



■ Ceramics 

■ Plastic Film 

■ Electrolytics 

■ Silvered Mica 

■ Potentiometers 

■ Paper Capacitors 

■ Connectors 

■ Switches 

■ Trimmers 

■ Centralab Packaged 
Electronics 


CAPACITORS PTY. LIMITED 

Distributed A Ha,vk#r Siddaley Comp,ny 

Ferris Bros. Pty. Limited, 752 Pittwater Rd. 
Brookvale, N.S.W. 2100. Ph, 93-0221 (10 lines) 


Write for catalogue and service Information to B 
Allied Capacitors Pty. Limited,_ 


752 Pittwater Rd., Brookvale, N.S.W. 2100, 

NAME...........PHONE,.... 

ADDRESS..... 


I 
1 


I.A..POSTCODE. 


ALLIED CAPACITORS 

specialised facilities and years of experience 


enable Allied to design and manufacture for your specific needs 


PB4ait/6* 
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amateur station in each of the following 
Dutch Provinces: or the proof of reception 
by a shortwave listener. 

Groningen (GR), Friesland (FR). Drente 
(DR), Overijsel (OV), Gelderland (GO), 
Utrecht (UT), Noord Holland (NH) Zuid 
Holland (ZH), Zeeland (ZL), Noord Bra¬ 
bant (NB), Limberg (LB). 

An amateur station in the “Noord Oost 
Polder” (NOP) may substitute for any 
other province. 

Other certificates issued by V.R.Z.A. 
are: Dutch DX Certificate, DXCC. This is 
available upon proof of two-way commu¬ 
nication, any mode, with 25 Dutch ama¬ 
teur radio stations, two of which must be 
located in the Netherlands Antilles and 
Surinam. 

VHF — 50: This award is available 
upon proof being given of two-way 
communication, any mode, with 25 ama¬ 
teur radio stations of a distance of at least 
250 miles (400KM) and 25 amateur radio 
stations over a distance of at least 25 
miles (40KM) on the 144MHz band. 

Short wave listeners may also gain these 
awards by supplying proof of reception of 
the same number of stations. 

Applications should be sent to “Certific¬ 
ate Manager V.R.Z.A”. P.O. Box 190, 
Groningen, The Netherlands. Enclose a 
list of confirmed stations, stating date, 
time, frequency and mode. This list should 
also be signed by two licensed amateurs or 
one member of the Certificate Hunters’ 
Club. 

For each certificate, 10 IRC’s must be 
enclosed to cover handling costs. 


YUGOSLAV ANNIVERSARY 

To celebrate the occasion of their 
National Anniversary, “25 yean of liber¬ 
ation of Yugoslavia, 1 " Yugoslav radio ama¬ 
teurs are allowed to use the prefix “YT” 
during the period from January 1 till to 
December 31, 1970. 

The secretary of the national amateur 
radio society — SRJ — Aleksandar Jabla- 
novic, YU1AY extends his best wishes to 
all amateur radio operators. 


W.I.A. ACTIVITIES 

The Captain James Cook Bi-Centenary 
Award is proving to be a very popular 
award. At any time on the DX bands com¬ 
ments may be heard regarding the interest 
in Australia it has caused. A sidelight is 
that there have been quite a number of 
private contests instituted among some of 
the ardent overseas DX operators who vie 
with each other to see who can work the 
necessary 50 “AX” calls in the shortest 
period. An unconfirmed report is that a 
W” operator claims to have achieved the 
quota in a period of one hour before 
breakfast 


NEW SOUTH WALES 

The A.O.C.P. Class manager Cec Bard- 
well, VK2IR, has indicated that there are 
a few vacancies in the lecture course that 
commenced the second term last month. 
This provides an opportunity for anyone 
who wants to do a revision course for the 
A.O.C.P. examination in January 1971. 

Inquiries may be made by telephone to 
the Wireless Institute Centre, 14 Atchison 
Street, Crow’s Nest; phone 43 5795. De¬ 
tails of the correspondence course may 
also be obtained from the same address. 

Central Coast Branch) Members of the 
Central Coast Branch of the N.S.W. Divi¬ 
sion have decided that now the tmr club 
room has been completed, meetings will be 
held twice monthly. A general business 
meeting will be held on the first Friday of 
each month and a lecture and discussion 
meeting on the third Friday of the month. 

It is thought that keeping one night free 
from business discussions will make meet¬ 
ings more streamlined and interesting to 
the younger members of the club. 

At a recent meeting a most interesting 
lecture was given by Dick VK2BBK. The 
subject was “Earthing and Safety of Port¬ 
able Electric Tools.” 


Congratulations are extended to club 
member Mona Swinton. VK2AXS, who 
recently gained her pilot's licence. Mona is 
the wife of Alex, VK2AAK and is prob¬ 
ably the only Australian aviatrix who is 
also an amateur radio operator. 

The club rooms are located at Kariong 
at the Woy Woy turnoff from the Pacific 
Highway, just south of Gosford. Visitors 
are welcome. 

VICTORIA 

Gee long Amateur Radio-Television 

Club: Since the last appearance of notes 
from the Geelong Amateur Radio-Tele¬ 
vision Club, considerable progress has 
been made and members have benefited 
from the facilities now available. 

At the annual general meeting for 1970, 
Mike Trickett, VK.3ASQ was elected presi¬ 
dent. Other office-bearers elected were: 

Vice-president: Terry Leith, 
VK3ZXY. 

Secretary: Bob Wookey, VK3IC. 

Treasurer: Terry Mitchell, VK3ZZQ. 

Technical Officer: Darly St Jdan, 
VK3AQR. 

Public Relations: Hayden Ghittock, 
VK3ZLA/T. 

Property Officer: Andrew Bindemanis, 
VK3ZXN. 

The membership this year at present 
totals 58, made up of 41 seniors and 17 
juniors. Of these, 13 hold the A.O.C.P, 
licence and 14 the L.A.O.C.P. licence. 

The major project undertaken during 
the past year was the construction of a 
new meeting room in East Geelong. The 
successful completion of the project was 
due to the enthusiasm and generosity of 
the members. This achievement was made 
possible through the many generous dona¬ 
tions from patrons and the fund-raising 
efforts during the previous year. The meet¬ 
ing room was built from the ground to 
lock-up stage in eight weeks. 

During the ooming year the club will 


undertake stage two of the building pro¬ 
gram. This will treble the amount of space 
now available. The additions will include 
two operating studios, library, workshop, 
second meeting room and an amateur tele¬ 
vision studio. Work on the second phase 
was due to commence at the beginning of 
June. 

Recognising the importance of encour¬ 
aging the youth of Geelong to develop an 
interest in amateur radio, classes have 
been conducted dealing with basic elec¬ 
tricity and radio theory, supplemented by 
the screening of appropriate films. 

One of the interesting lectures given 
recently was on the subject of medical 
electronics. The lecturer was Ray Cowling, 
VK3ZUG. Several different types of heart 
pacemakers were displayed ana the lecture 
was illustrated by the use of models and 
diagrams. 

Plans are being made to start an ama¬ 
teur television section. The first project 
will be a 432MH* FET converter suitable 
for the reception of amateur television 
transmissions. A club television transmitter 
will be then constructed by members. 

The popularity of FM mobile operation 
among Geelong amateurs has increased 
with the erection of a 144MH* repeater. 
This facility was made possible by an inde¬ 
pendent group of amateurs in the area 
who provided the funds and time for the 
construction and installation of the equip¬ 
ment, which operates on channel 4. 

All FM operation is now carried out on 
channel 4 with channel B (146MHz) used 
as a secondary or backup channel Chan¬ 
nel A (145.854MH2) is no longer used in 
the Geelong area. 

As a part of its services, the club will 
make available test equipment and tech¬ 
nicians to keep all the FM car units in 
peak performance condition. Also, lugges- 
tions to improve the equipment will be dis¬ 
seminated. This service is available to all 
amateurs in the Geelong area, whether 
they are dub members or not 


SPECIAL OFFER EXTENDED 

ON STANDARD AMATEUR CRYSTALS 


.01 per cent $4.25, .005 per cent $5.50 Ine. S. Tex end Pottage 
Style HC-6U Holder Frequency Range 6 to 15 MHz Commercial 
Crystals In HC-6U Holders .005 per cent Tolerance Frequency 
Range 6 to 15 MHz $6.00 plus S. Tax. 

Write For Free Comprehesive Price List. 

BRIGHT STAR CRYSTALS 

Preferred by leading Manufacturers throughout the country for—• 

ACCURACY-STABILITY-ACTIVITY- OUTPUT 

Consult us for Crystals for any Mobile Radio. All types available. 
DISCOUNT FOR QUANTITY ORDERS 
tiiabllihod 36 Veers 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our modern Factory equipment allows us to offer you 
PROMPT DELIVERY tor all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

pm ELECTRIC CRYSTALS 


Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRAL I A^A^N 0 ^ EW^Z INLAND: Mcuri CARREL A CARREL 


MESSRS ATKINS (W.A.) LTD.. 
894 H*y Street. PERTH. 
MESSRS. A. E. HAROLD PTY. LTD., 
123-12S Charlotte Street. Brisbane. 


)tv han JIB.. 

14 Brisbane Street. Hobart, 

launcistIV Vasma???a. 


BRIGHT STAR RADIO 

540-5076 LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 544*5074 
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GENERAL ACCESSORIES 


(A DIVISION OF ELECTRONICS INDUSTRIES) 

116-118 CLARENCE STREET, SYDNEY 443 CONCORD ROAD, RHODES 

BOTH STORES OPEN SATURDAY MORNING 


A vast range of SATO Parts 

For manufacturers 
For TV 
For radio 
For instruments 
For amplifiers 
For kitset builders 
For sound equipment 
For industry 
For stereo equipment 
For educational purposes 
For electronics 
For tape recorders 
Distributed by 



Like being proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome. 


SATO PARTS CO., LTD 


HEAD OFFICE: EBISU, SHIBUYA-KU, TOKYO , JAPAN TEL: (442) 8506-8 
BANK ACCOUNT: MITSUBISHI BANK 


SATO PARTS 
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Many social events are enjoyed by mem¬ 
bers; for example, barbecues, picnics and 
dinner dances are conducted throughout 
the year. Regular features at the club are 
technical lectures, demonstrations, techni¬ 
cal films and visits to communications in¬ 
stallations. 

Meetings are held every Friday evening 
at 8 p.m, and an invitation is extended to 
visitors and intending members. Details of 
all activities may be obtained by writing to 
— The Secretary, Geelong Amateur 
Radio-Television Club, Box 520, P.O., 
Geelong, Victoria, 3220. Information can 
also be obtained by telephoning 21 2674 
(Geelong). 

Eastern and Mountain District Radio 
Club: Some notes on the activities of the 
Eastern and Mountain District Radio 
Club have come to hand. The office bear¬ 
ers for 1970 are: 

President: Ken Nesbet, VK3AKK. 

Vice-president: John Boyce, VK3AXF. 

Secretary: Keith Nicholls, VK3ANI. 

Treasurer: Keith Purchase, VK3YCQ. 

Committee: Tony King, VK3IO. Bod 

Collander, VK3AQ, Les Jenkins, 

VK3ZBJ. 

This year, the club has a post office box 
and telephone facilities available for the 
benefit of members and interstate visitors 
who may wish to contact the club. The 
postal address is P.O. Box 87, Mitcham, 
Victoria, 3132. And the Melbourne tele¬ 
phone number is 874 1709. 

Membership of the club is open to any¬ 
one in the world. It is not necessary to be 
a licensed amateur operator, just to have 
an interest in some form of radio commu¬ 
nication. Subscription fees are 50c joining 
fee, and an annual subscription of $2. Ap¬ 
plication for membership should be sent to 
the treasurer at the above address. Mem¬ 
bership automatically entitles you to a 
year’s subscription to the club’s publica¬ 
tion “The Radio Bulletin.” 

The club recently made a donation of 
$200 towards the construction and testing 
of the second Australis Oscar satellite 
project. It is hoped that this action will set 
an examply to other clubs who may wish 
to support this worthy project 

Plans are in hand for an organised tour 
of the Radio Australia installation at 
Shepparton where members will be able to 
see very high-powered equipment in opera¬ 
tion. 

Consideration is also being given to con¬ 
ducting instructional courses for those 
wishing to obtain the Amateur Operator’s 
Certificate of Proficiency. Anyone inter¬ 
ested in such a course is invited to write to 
the Publicity Officer at the address given 
above, or ring the telephone number given. 

The club meets on the last Friday in 
each month at the Mooroolbark Technical 
School, Raey Road, Mooroolbark. All vis¬ 
itors are welcome; no prior notice is ne¬ 
cessary, just follow the ring road to the 
rear erf the school to find the entrance to 
the club. 

Australian Postal Institute Radio Club: 

An intensive rebuilding program and the 
renovating of the club room and equip¬ 
ment has somewhat restricted the on-air 
activity of the Australian Postal Institute 
Radio Club station VK3API. However, 
with the work nearing completion 
VK3API is well on the way to becoming a 
showpiece. 

Membership of the club is restricted to 
members of the Australian Postal Institute 
but visits to the club may be arranged by 
first ringing the club’s Publicity Officer, 
Tony King, VK3IO, telephone 202411 
(Melbourne) during business hours. 

So far this year, 45 members of the club 
have sat for and passed the Youth Radio 
Scheme Elementary Certificate course and 
it is expected that many of them will sit 
for the A.O.C.P. examination by the end 
of the year. 

On completion of the work on the sta¬ 
tion facilities, operation will be possible 
on all amateur bands from 160 metres to 
2 metres. On working days, transmitting 
sessions are planned between the hours 
1215 to 1315EST. The club will send a 






Deitron 


QSL card for contacts made on any band 
by the next mail service and included with 
the card will be a brief history of the club. 

Office bearers for 1970 are: 

President: Bob Whalley, VK3ZWZ. 
Secretary: Ian Macdonald, VK3AXH. 
Treasurer: Dave Hunt, VK3YBG. 
Publicity Officer: Tony King, VK3IO. 
QSL Manager: Theo Van Stavem 
VK3AMA. 

Safety Officer: Bob Reid, VK3ZZR. 
Projects Officer: Dave Buck, 
VK3AAD. 

Publication < Manager: Dave Moore. 

SOUTH AUSTRALIA 

The office-bearers of the South Austra¬ 
lian Division council for 1970 are: 

President: John Allen, VK5UL 
Immediate Vice-president: Tom Laid- 
ler, VK5TL 

Vice-p resid ents: Roger Pullem 
VK5ZKK; Geoff Taylor, VK5TY 
Secretary: Ross Dow, VK5KF 
Treasurer: Hany Roberts, VK5MY 
Publications Officer: Neil White, 
VK5WN 

Journal Editor: Alan Isaachsen, 
VK5ZEI 

VK5WI Operator: Colin Luke, 

VK5XY 

Associates representative to council: 

Tom Hannaford,- 

Minute Secretary: Roger Pullem, 
VK5ZKK 

Program Organiser: Neil White, 

VK5WN 

Y.R.C.S. Liaison Officer: John Allen, 
VK5UL 

VHF Group Representative: Allan 
Isaachsen, VK5ZEI 
Federal Councillor: Geoff Taylor, 

VK5TY 

There has not been any change in other 
positions, i.e. QSL Manager, WICEN Co¬ 
ordinator, etc. 

WESTERN AUSTRALIA 

The report from the retiring president of 
the Western Australian Division, given at 
the Annual General Meeting held in April, 
indicated that the division had made 
steady progress during the previous 12 
months. However, a steady increase in the 
enrolment of new members during the year 
had offset the losses due to transfers to 
other States, etc. Attendances at meetings 
had been good and the WICEN organi¬ 
sation had progressed to a point where a 
workable net was available, should it be 
required. 

On this note it was pleasing to see that 
three members of the WICEN net pro¬ 
vided emergency communication services 
between Pinjarra and Perth at the request 
of the authorities, following a mishap 
when a bulldozer cut the co-axial cable 
linking Perth with the south-west of the 
State. 

It was also stated that the financial 
affairs of the division were in a satisfac¬ 
tory state, but in view of increased com¬ 
mitments it would be necessary to increase 
fees during this financial year. 

At the annual meeting, Jack Park, 
VK6BB, was elected to Honorary Life 
Membership of the division. Jack has been 
a member of the division since 1921. He 
was divisional secretary from 1924 to 1926 
and a member of council until 1940. He is 
still an active member of the division. 

The following members were elected 
unopposed to the council for 1970-1971: 

R. Elms, VK6BE 
N. Penfold, VK6ZDK. 

G. Byass, VK6ZDB 
K. Khuen-Kryk, VK6IZ 
D. Priestley, VK6ID 

YOUTH RADIO 
CLUB SCHEME 

At the Annual General meeting of the 
New South Wales Division Y.R.C.5. the 
following office bearers Were elected: 


4-6 TAYLOR ST., TAYLOR SQUARE, 
DARLINGHURST. N.S.W., 2010 

Guaranteed Batteries Our 

Retail Price 

2510 7.5V/7.5V . $1.70 $1.00 

1512 9V/9V. $1.80 $1.00 

2882 6V/6V. $2.10 $1.00 

2761 9V . $2.10 $1.00 

AD28 4.5V . $1.20 .75c 

TORCHES guaranteed for lifetime. 
Unbreakable. 

S1000 takes 2 x UM2 .. $1.92 $1.25 

S200 takes 2 x Ml ..$2.35 $1.50 

S400 takes 4 x Ml ..$3.50 $2.00 

All above are complete with batteries. 

STORAGE CABINETS 

Retail 

ED/GB/4A, 4A size drawer .... $1.50 
ED/JB/4C, 4C size drawer .... $2.50 
ED/JB/4B, 2D size drawer- $2.50 

FREMODYNE 


Complete kit $40.00, postage $2.00. 

10+10 STEREO KITS 


$62.50, packet post $2.00. 

MUSICOLOUR KITSETS 


$48.20, packet post $2.00. 
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Low-cost metal glaze resistor with performance 
characteristics superior to Mil-R-22684 

• Long-term stability. % Thick-film reliability. 

• Generous power safety factor. #Fully insulated moulded body. 

Metal Glaze is the result of IRC materials research involving glass 
technology and metallurgy. It Incorporates the principal advantages of 
other classes of resistive materials... economy of carbon composition, 
stability of wire-wound, and the precision of evaporated metal film. 

IRC Metal Glaze is a thick film of metal alloys fused to a crystalline 
ceramic substrate. It is up to 100 times thicker than conventional films 
and occupies the dimensional middle ground between metal thin films 
and bulk composition units. 

Mechanically, Metal Glaze is extremely hard and rugged. It is imper¬ 
vious to environmental extremes such as moisture, temperature, shock, 
vibration and is resistant to chemical attack. 

Electrically, this new resistance material is inherently stable. It pro¬ 
vides very good temperature coefficients across a wide resistance* 
range. 


la; 
la; 
la; 

la; 
la; 
la; 
ola; 
gla; 
gla; 
gla; 
gla; 
gla; 
gla; 
gla; 
gla; 
gla; 
gla; 
gla; 
gla; 
gla; 
fal gla; 
talgla; 
tal gla; 
gla; 
gla; 
gla; 
gla; 

METAL GLA; 
METAL GLA; 
METAL GLA; 
E METAL GLA; 

_-gla; 

-»L GLAZE METAL GLA; 
AL GLAZE METAL GLA; 
AL GLAZE METAL GLA- 
AL GLAZE METAL GLA; 
TAL GLAZE METAL GLA- 
.ETA 

GLAZE META 


L 


SETAL 
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State Supervisor: Dave Jeans, 
VK2BSJ. 

Executive Committee: Secretary- 
Treasurer: Jack Flynn; Registrar for 
N.S.W.: Don Craig. 

Management Committee: Doug Wil¬ 
liamson, VK2ZDZ, Millar High School; 
Roberto Girdo, VK2ASD, Birrong 
Radio Club. Peter Vernon, VK2BPV, 
Marcellan College Radio Club. Jim 
Webster, VK2ZJW, Birrong Boys* High 
School. Jefi Post, VK2BGP. 

On Sunday May 24, 60 members of vari¬ 
ous Y.R.C.S. dubs in Sydney met at Wire¬ 
less Institute Centre and were taken by 
bus to the division’s transmitting station at 
Dural. All told more than 100 attended 
the first Y.R.C.S. Field Day organised by 
N.S.W. management committee. The day 
proved to be very successful. Many events 
were conducted during the day including 
the popular hidden transmitter hunts. A 
meeting was also held of the club organi¬ 
sers in attendance. 

Some of the day’s activities were filmed 
by Sydney’s Channel 10 television station 
and included in their news magazine ses¬ 
sion on Sunday evening, May 31. 

Westlakes Radio Club: Many members 
of the Westlakes Radio Club reported very 
strong signals received from the ex¬ 
perimental earth satellite launched recently 
by the People’s Republic of China. The 
satellite, transmitting on a frequency of 
20.009MHz, was first reported copied at 
11.16 p.m. EST Monday, April 27 and 
again at 11.02 p.m. EST Tuesday, April 
28. Since that time many passes have been 
tracked. A tape recording of the signals 
made by David Russell, VK2BSC was sub¬ 
sequently played at a recent Hunter 
Branch meeting. 

The signals from the satellite contained 
telemetry information and the Radio Pek¬ 
ing identification tuning signal “The East 
is Red.” 

The following signals were repeated 
each minute: 


00-20 seconds 
20-40 seocnds 
40-45 seconds 
45-57 seconds 

57-60 seconds 


The East is Red 
The East is Red 
Carrier 

Telemetry—21 voice- 
frequency tones 
Carrier 


Following the adoption of a policy of 
encouraging adult A.O.C.P. class members 
to attempt the various Youth Radio Club 
Scheme certificate awards, four club mem¬ 
bers were successful in the Elementary 


Certificate examination. They were: 

Wal Lean, Honours 
John Dove. Credit 
Norman Judd, Credit 
Eric Brockbank, Pass 

An excellent newsletter is published bv 
the club each month. Each issue contains, 
in addition to news of the club’s activities 
and its members, several technical articles 
and projects of special interest to mem¬ 
bers. 

The leading article in the May issue was 
a thought-provoking treatise on the value 
of constructing various pieces of equip¬ 
ment needed in pursuing the hobby of 
amateur radio. The emphasis placed on 
this aspect at the club is aptly expressed in 
the last paragraph of the article: 

“The club is continually striving to help 
boys to understand radio. It is not just 
enough to join wire A to point X, pull 
down switch Z and hope for the best. In 
recent weeks, members of the Junior Class 
have been making printed circuits. They 
began not knowing what etched what and 
who did all the printing. Now most of 
them know at least two processes for mak¬ 
ing printed wiring boards and they are 
beginning to design their own projects. 
Perhaps that wise Chinamah who said T 
hear and I forget; I see and I remember; I 
do and I understand,* had something after 
all, so what price construction?’’ 

Maitland Amateur Radio Club: From 
June 1, 1970, radio amateur operators 
throughout the world will be eligible to 
qualify for the Maitland City Award. To 
gain the award overseas stations must 


establish two-way radio contact with two 
member stations of the Maitland Amateur 
Radio Club. Australian amateurs will 
qualify for the award by making two-way 
radio contact with three member stations 
of the club plus one contact with the offi¬ 
cial club station, VK2BHV on the high 
frequency bands; or VHF operators may 
contact either of the club’s official stations 
VK2ZVM and VK2BHV. 

When applying for the award, overseas 
applicants should send a certified extract 
from their log accompanied by two IRCs. 
Australian applicants are required to send 
10c with a certified extract from their log. 

All applications should be sent to: 
Secretary 

Maitland Amateur Radio Club, 

P.O. Box 54, 

East Maitland, N.S.W. 2323, 

Australia. 

Club members journeyed from Maitland 
to attend the first Youth Radio Club 
Scheme Field Day held at the N.S.W. 
Division’s transmitting station at Dural. 
The club was represented among the prize 
winners by John Gibson who won a 
Hidden Transmitter Hunt using his home¬ 
made “Sniffer.** 

Members of the Saturday Elementary 
Certificate Morse code class are preparing 
for their first test at five words per minute. 
Those attending the Junior and Ele¬ 
mentary Certificate course are busy pre¬ 
paring for their imminent exam. 

Approval has been given by the Mait¬ 
land City Council for additions to the 
present building, to be used as a store¬ 
room. This will be the club’s next project 
and will make available space for extra 
class room facilities. 

Amateur television experiments being 
carried out under the supervision of Des 
Mills are progressing very satisfactorily 
and a start is being made to add sound to 
the experiments. 

The club publishes a venr informative 
magazine, known as the “Maitland Radio 
Club News.” It appears on the 1st of each 
month and is available at $1 per year in 
Australia or $2 per year for overseas sub¬ 
scribers. Subscriptions should be sent in 
advance to the publishers, M.R.C. News, 
Box 54. P.O. East Mailatnd, N.S.W. 2323, 
Australia. 

Further details of the club’s activities 
can be obtained by writing to the Secre¬ 
tary P.O. Box 54, East Maitland 2323. Or 
Maitland, telephone 33 7286. 

SOUTH AUSTRALIA 

The Y.M.C.A. Electronics Club has 
what must be a record number of members 
for a youth radio club in South Australia. 
Present membership now stands at 80, and 
includes those up to 20 years of age. It is 
understood that facilities were not available 
to cater for some over the age of 20 years 
who applied for membership. 

Two new clubs to register with the 
scheme are: 

Unley High School Youth Radio Club; 
Mitchell Park Boys* Technical High 
School Electronics Club. 

At Unley, Mr W. F. Smith is the club 
leader and instructor. Mr Smith is on the 
teaching staff of the school. Other office 
bearers are: 

President: Keith Briggs. 

Secretary: Lee Phillips. 

Treasurer: Geoff Stranks. 

Committee Members: Peter Tor- 
ward, Kym Wood, Dino Dabillo, R. 
Hill 

The club has 22 members. 

At Mitchell Park a member of the 
teaching staff, Mr A. R. Tuck, is the club 
leader. He is assisted by Mr P. C. Bachli, 
teacher of applied electricity at the school, 
and J. Machell as junior assistant club 
leader. 

The club has 18 members and meetings 
are held on Friday each week at 2.30 p.m. 
Mitchell Park was the third club to regis¬ 
ter in South Australia, but has been in¬ 
active for the last three years. 

(YJLC.S. Notes cont, on page 171) 


BUY RIGHT. FROM ENCEL 


HEAR YE 
HEAR YE 
HEAR YE 

BETTER, BETTER, BETTER 

ENCEL 


The value at Encel’s is sensational! 
World’s top class brands at Australia’s 
lowest prices. That’s a unique feature 
dealing of with Encel. Take Micro for 
instance.. 


MICRO 

P.U. ARMS CARTRIDGES 



MA-77 Mk. I! Static Balance Tone Arm — 
high sensitivity arm with split and re¬ 
volving counter-weight for easy balancing 
adjustment. Anti-skating device eliminates 
inside-force distortion. Oil dampened arm 
lift incorporated. $44.50. 


VF-3100E — with elliptical diamond 
stylus; VE-3100/5 with conical diamond 
stylus. Both track effectively at 1.5 gm. 
Stylii are replaceable. VF-3100 has 
established a new performance standard 
for lower priced magnetic cartridges. 
Prices: 3100/5, $19.50; 3100E, $24.50; 
2100/5, $14.50. 



ug .___ 

matically as the record plays, $4.20. 
Ask also about the Micro MSB-1 shock 
absorber. 


EMISlIiL 

ELECTRONICS PTY. LTD. 


431 Bridge Rd , Richmond Victoria 3V\ lei 4? l/ti? 

;• Wholesalers O Trade ins accepted f Tnrrws 

Australia's Greatest Hi-F» Centre 
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BUYING W ALKIE TALKIES ? 


IT’S NOT EASY! Best way is an 
‘on site’ demonstration, prefer¬ 
ably with competition from brand 
‘x’—then you KNOW which 
does the job. We know you’ll 
pick TELECON — not just be¬ 
cause it’s best in performance, 
but for service, spares and reli¬ 
ability too. Don’t take our word 
—ask some of the 50 Govern¬ 
ment Departments (and others) 
that use them. Better still, ask 
for a demonstration—now. (User 
list and pamphlets available on 
request. 


Australasian Agents: 


FROM .1 to 5 WATTS, 
AND ALL PRICES FROM 
$40 TO $400. VHF AND 
UHF TYPES TOO. Or per¬ 
haps you need a radio page 
system — or antennae — or 
test equipment. We should 
mention, we have the best 
equipped workshop for re¬ 
pairs, and spares to keep 
your equipment running for 
at least five years. 



Strato Communications Pty. Ltd., 


TEDCO PTY. LTD. 
579 Murray St., 
Perth, W.A. 6000 


25 WENTWORTH ST., PARRAMATTA, N.S.W 2150 
Telephone 635-9856, 635-5569. 

HOMECRAFTS-TAS., 

199 Collins St., 

Hobart, TAS. 7000 


AUSTRALIA SOUND & 
TELEVISION CO., P/L., 
35-39 Yarra Bank Road, 
South Melbourne.VIC. 3000 


FRED HOE & SONS P/L., 
Block 23, Industries Road, 
Salisbury North. Brisbane. 
OLD. 4107 
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Delightfully smooth ... well balanced sensitivity ... brilliant sound reproduction — this will 
be your impression of a FOSTER hi-fi microphone, whether you choose the dual impedance 
“Premier” MDF 614 BC (ill. centre) with a frequency response of 100 to 10,000Hz, sensitivity 
—58 dB at 50kOhm ... or any of the other 22 FOSTER mikes we can offer you. 

Excellent tonal quality, elegantly designed ... even at double the price these mikes would be 
a good buy. From $3.30 plus tax. Desk stands available for whole range. 

Available all leading Stores macron electronics pty.ltd. 

M l _70 70 Batesford Road, Chadstone, Vic., 3148. Tel. 56 7231 
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AUSTRALIAN D.X.C.C. COUNTRIES LIST 


The current alphabetical list of prefixes as at March, 1970, issued by the W.I.A. 
for the purpose of DX Awards. 


Prefix 

Country 

A2, ZS9 

Botswana 

AC1, 2, 5-0 

Bhutan 

AC3 

Sikkim 

AC4 

Tibet 

AP 

East Pakistan 

AP 

West Pakistan 

BV 

Taiwan 

BY 

China 

C2, VK9 

Nauru 

C3, PX 

Andorra 

CE 

Chile 

CE9AA-AM. FB8Y, KC4AA-US, LA, 

LU-Z, OR4. UAL 

VK0, AX0, VP8. 

ZL5, ZM5, 8J 

Antarctica 

CEOA 

Easter Is. 

CEOX 

San Felix 

CEOZ 

Juan Fernandez 

CM, CO 

Cuba 

CN2, 8, 9 

Morocco 

CP 

Bolivia 

CR3, 5 

Portuguese Guinea 

CR4 

Cape Verde Is. 

CR5 

Principe, Sao Thome 

CR6 

Angola 

CR7 

Mozambique 

CR8, 10 

Portuguese Timor 

CR9 

Macao 

CT1 

Portugal 

CT2 

Azores 

CT3 

Madeira Is. 

CX 

Uruguay 

DJ, DK, DL. DM 

Germany 

DU, DX 

Philippine Is. 

EA 

Spain 

EA6 

Balearic Is. 

EA8 

Canary Is. 

EA9 

Rio de Oro 

EA9 

Spanish Morocco 

EAO 

Spanish Guinea 

El 

Republic of Ireland 

EL, 5L 

Liberia 

EP 

Iran 

ET3, 9E, 9F 

Ethiopia 

F 

France 

FB8W 

Crozot Is. 

FB8X 

Kerguelen Is. 

FB8Z 

Amsterdam and St. Paul Is. 

FC 

Corsica 

FG7 

Guadeloupe 

FH3, FB3 

Comoro Is. 

FK8 

New Caledonia 

FL8 

French Somaliland 

FM7 

Martinique 

F08 

Clipperton Is. 

F08 

French Oceania 

F08M 

Maria Theresa 

FP8 

St. Pierre and Miquelon 

FR7 (from 25/6/60) 

Glorioso Is. 

FR7 (from 25/6/60) 

Juan de Nova 

FR7 

Reunion Is. 

FR7 

Tromelin 

FS7 

Saint Martin 

FW8 

Wallis and Futuna Is. 

FY7 

French Guiana and Inini 

G, GB 

England 

GC 

Guernsey and Dependencies 

GC 

Jersey Is. 

GD 

Isle of Man 

GI 

Northern Ireland 

GM 

Scotland 

GW 

Wales 

HA, HG 

Hungary 

HB 

Switzerland 

HB0, HE 

Liechtenstein 

HC 

Ecuador 

HC8 

HH 

Galapagos Is. 

Haiti 

HI 

Dominican Republic 

HK 

Columbia 

HK0 

Bajo Nuevo 

HK0 

Malpelo Is. 

HK0 

San Andres and Providencia 

HL, HM 

Korea 

HP 

Panama 

HR, HQ 

Honduras 

HS 

Thailand 

HV 

Vatican 

HZ, 7Z 

Saudi Arabia 

I, IR, IT 

Italy 

LSI 

Sardinia 

JA, JH, JR, KA 

Japan 

JD1, KA1, KG6I 

Bonin and Volcano Is. 


Prefix 

Country 

JD1. KA1, KG6I 

Marcus Is. 

JT 

Mongolia 

JW, LA/P 

Svalbard 

JX, LA/P 

Jan Mayen 

JY 

Jordan 

K, KN, W, WA, 

WB. WC. WN 

U.S.A. 

KB6 

Baker, Howland and 
American Phoenix Is. 

KC4 

Navassa Is. 

KC6 

Eastern Caroline Is. 

KC6 

Western Caroline Is. 

KG4 

Guantanomo Bay 

KG6 

Guam 

KG6R, S, T 

Mariana Is. 

KH6, WH6 

Hawaiian Is. 

KH6 

Kure Is. 

KJ6 

Johnston Is. 

KL7, WL7 

Alaska 

KM6 

Midway Is. 

KP4, WP4 

Puerto Rico 

KP6 

Palmyra Group, Jarvis Is. 

KR6, 8 

Ryuku Is. 

KS4 

Swan Is. 

KS4B, HK0 

Serrana Bank and 

Roncador Cay 

KS6 

American Samoa 

KV4, WV4 

Virgin Is. 

KW6 

Wake Is. 

KX6 

Marshall Is. 

KZ5 

Canal Zone 

LA, LJ 

Norway 

LU 

Argentina 

LX 

Luxembourg 

LZ 

Bulgaria 

MP4B 

Bahrein 

MP4D, T 

Trucial Oman 

MP4M, VS90 

Sultanate of Muscat 
and Oman 

MP40 

Qatar 

OA 

Peru 

OD5 

Lebanon 

OE 

Austria 

OH, OF 

Finland 

OHO 

Aland Is. 

OJO 

Market Reef 

OK, OL. OM 

Czechoslovakia 

ON 

Belgium 

OX, KG1, XP 

Greenland 

OY 

Faroe Is. 

OZ 

Denmark 

PA, PE, PI 

Netherlands 

PJ 

Netherlands Antilles 

PJ 

Sint Maarten 

PY, PO, PR, 

PS, PT, PU 

Brazil 

PY0 

Fernando de Noronha 

PY0 

St. Peter and St. Paul’s 
Rocks 

PY0 

Trinidade & Martim Vaz Is. 

PZ1 

Surinam 

SK, SL, SM 

Sweden 

SP, 3Z 

Poland 

ST2 

Sudan 

SU 

Egypt 

sv 

Crete 

SV 

Dodecanese 

SV 

Greece 

TA 

Turkey 

TF 

Iceland 

TG 

Guatemala 

TI 

Costa Rica 

TI9 

Cocos Is. 

TJ, FE8 

Cameroun 

TL (from. 13/8/60) 

Central African Republic 

TN (from 15/8/60) 

Congo Republic 

TR (from 17/8/60) 

Gabon Republic 

TT (from 11/8/60) 

Chad Republic 

TU (from 7/8/60) 

Ivory Coast 

TY (from 1/8/60) 

Dahomey Republic 

TZ (from 20/6/60) 
UA, UV, UW1-6, 

Mali Republic 

UNI 

UA, UV, UW9, 0, 

European U.S.S.R. 

UZO 

Asiatic U.S.S.R. 

UA1 

Franz Josef Land 

UA2 

Kaliningradsk 

UBS, UT5, UY5 

Ukraine 

UC2 

White Russian S.S.R. 

UD6 

Azerbaijan 

UF6 

Georgia 


ELECTRONICS 


Prefix 

Country 

UG6 

Armenia 

UH8 

Turkoman 

UI8 

Uzbek 

UJ8 

Tadzhik 

UL7 

Kazakh 

UM8 

U05 

Kirghiz 

Moldavia 

UP2 

Lithuania 

UQ2 

Latvia 

UR2 

Estonia 

VE, VO, 3B, 3C 

Canada 

VK, AX 

Australia 

VK2, AX2 

Lord Howe Is. 

VK4, AX4 

-Willis Is. 

VK9, AX9, ZC3 

Christmas Is. 

VK9, AX9 

Cocos Is. 

VK9, AX9 

Norfolk Is. 

VK9, AX9 

Papua Territory 

VK9, AX9 

Territory of New Guinea 

VK0, AX0 

Heard Is. 

VK0, AX0 

Macquarie Is. 

VP1 

British Honduras 

VP2A 

Antigua, Barbuda 

VP2D 

Dominica 

VP2E 

Anguilla 

VP2G 

Grenada and Dependencies 

VP2K 

St. Kitts, Nevis 

VP2L 

St. Lucia 

VP2M 

Montserrat 

VP2S 

St. Vincent & Dependencies 

VP2V 

British Virgin Is. 

VP5 

Turks and Caicos Is. 

VP7 

Bahama Is. 

VPS 

Falkland Is. 

VP8, LU-Z 

South Georgia Is. 

VP8, LU-Z 

VP8, LU-Z 

VP8, LU-Z, 
CE9AN-AZ 

South Orkney Is. 

South Sandwich Is. 

South Shetland Is. 

VP9 

Bermuda Is. 

VOl 

Zanzibar 

VQ9 

Aldabra 

VQ9 

Chagos Is. 

VQ9 

Desroches 

VQ9 

VQ9 

Farquahar 

Seychelles 

VR1 

British Phoenix Is. 

VR1 

Gilbert, Ellice and Ocean Is. 

VR2 

Fiji Is. 

VR3 

Fanning and Christmas Is. 

VR4 

Solomon Is. 

VR5 

Tonga Is. 

VR6 

Pitcairn Is. 

VS5 

Brunei 

VS6 

Hong Kong 

VS9A, P, S 

Aden and Socotra 

VS9K 

Kamaran Is. 

VU 

India 

VU4 

Laccadive Is. 

VU5 

Andaman and Nicobar Is. 

XE, XF, 4A 

Mexico 

XF4 

Revilla Gigedo 

XT (from 6/8/60) 

Voltaic Republic 

XU 

Cambodia 

XW8 

Laos 

XZ2 

Burma 

YA 

YB, YC, YD, PK, 8F 

Afghanistan 

(from 1/5/63) 

Indonesia 

YI 

Iraq 

YJ, FU8 

New Hebrides 

YK 

Syria 

YN, YN0 

Nicaragua 

YO 

Romania 

YS, HU 

Salvador 

YU, YT 

Y ugoslavia 

YV,4M 

Venezuela 

YV0 

Aves Is. 

ZA 

Albania 

ZB2 

Gilbraltar 

ZD3 

The Gambia 

ZDS, ZS7 

Swaziland 

ZD7 

St. Helena 

ZD8 

Ascension Is. 

ZD9 

Tristan da Cunha & 

ZE 

Gough Is. 

Rhodesia 

ZF1, VPS 

Cayman Is. 

ZK1 

Cook Is. 

ZK1 

Manahiki Is. 

ZK2 

Niue 

ZL, ZM 

New Zealand 

ZL, ZM/A 

Auckland and Campbell Is. 

ZL, ZM/C 

Chatham Is. 

ZL. ZM/K 

Kermadec Is 

Australia, July, 
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SPEAKER SYSTEMS 



HEAR THIS SUPERB SYSTEM NOW! 

A slimline enclosure incorporating a two way speaker system. 

The low frequency speaker is a 12" unit of heavy cast 
construction providing clean distinct bass. The tweeter 
unit is a wide angle 3" metal diaphragm type, operating 
through a crossover network incorporating an external level 
control. An outstanding system of excellent value. 

AX122: Speakers: 12" Low Resonance Woofer; 3" Metal cone tweeter. 
Crossover: 2* Way Network, Crossover at 2000Hz at 6db per octave. 

Power Handling Capacity: up to 20 watts (Music Input). Voice Coil 
Impedance: 8 ohms. Frequency response: 40*20.000 Hz. Enclosure: 

17%" wide x 2314" high x 7 W' deep. Walnut hand-rubbed oil finished. 

ENQUIRE NOW AT YOUR LOCAL HI FI DEALER, OR FROM THE AUSTRALIAN 
AGENTS - GENERAL ACCESSORIES. 



AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street, Perth. 443 Concord Rd., Rhodes, N.S.W. 

116 Clarence Street, Sydney. 1 S3 Sturt Street, South Melbourne. 

81-97 Flinders Street, Adelaide. Cnr. Ingham Rd. &'Echlin St.. Townsville. 

50-54 Lt. Edward Street, Brisbane. Homecrafts, Tas P4-td. 199 Collins St., Hobart. 
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Country 


Prefix 

Country 

ZM7 

Tokelaus 

ZP 

ZS1.2, 4. 5,6 

Paraguay 

South Africa 

ZS2 

Prince Edward & Marion Is. 

ZS3 

South West Africa 

1M 

Minerva Reefs 

IS 

Spratly Is. 

3A 

Monaco 

3B6, 3B7, VQ8 

Agalega and St. Brandon 

3B8, VQ8 

Mauritius 

3B9, VQ8 

Rodriquez 

3V8 

Tunisia 

3W8, XV5 

Vietnam 

3X.7G 

Republic of Guinea 

3Y, LA/G 

Bouvet Is. 

4S7 

Ceylon 

4U 

I.T.U., Geneva 

4W 

Yemen 

4X, 4Z 

Israel 

5A 

Libya 

5B4. ZC4 

Cyprus 

5H3, VQ3 

Tanzania 

5N2, ZD2 

Nigeria 

5R8. FB8 

Malagasy Republic 

5T (from 20/6/60) 

Mauritania 

5U7 (from 3/8/60) 

Niger Republic 

5V 

Togo Republic 

5W1,ZM6 

5X5, VQ5 

5Z4, VQ4 

601,2,6 

6W8, FF8 (from 

Samoa 

Uganda 

Kenya 

Somali Republic 

20/6/60) Senegal Republic 

6Y5,VP5 

Jamaica 

7P8, ZS8 

Lesotho 

707, ZD6 

Malawi 

7X, FA 

Algeria 

8P, VP6 

Barbados 

80, VS9M 

Maidive Is. 

8R, VP3 

8Z4 

9A1.M1 

Guyana 

Saudi Arabia/Iraq N.Z. 
Republic of San Marino 


Prefix 


9G1, ZD4 (from 

5/3/57) Ghana 
9H1, ZB l Malta 

9J, VQ2 Zambia 

9K2 Kuwait 


9K3, 8Z5 Kuwait/Saudi Arabia N.Z. 

9L1, ZD 1 Sierra Leone 

9M2, 4 (from 

16/9/63) Western Malaysia 
9M6, 8 (from 

16/9/63) Eastern Malaysia 
9N1 Nepal 

905, 005, 0 Republic of the Congo 

9U5 (from 1/7/62) Burundi 


9V1, 0, VS1, 9M4 (prior to 16/9/63 or 
after 8/8/65 only. From 16/9/63 to 
8/8/65 counts as 9M2 — Western 
Malaysia) Singapore 

9X5 (from 1/7/62) Rwanda 
9Y4, VP4 Trinidad and Tobago 

* Blenheim Reef 

* Geyser Reef 

♦Since there is no apparent* claim by any country 
to these reefs, no prefix will be shown. Con¬ 
firmation for contact only after 4/5/67 will 
be accepted for D.X.C.C. credit. 


Prefix 

FI8 (prior to 

21/12/50) 
FN (prior to 

1/11/54) 
FQ8 (prior to 

17/8/60) 


11 (prior to 1/4/57) 

15 (prior to 1/7/60) 
JZO (prior to 

1/5/63) 
PK1,2, 3 (prior 

to 1/5/63) 
PK4 (prior to 

1/5/63) 

PK5 (prior to 

1/5/63) 

PK6 (prior to 

1/5/63) 

UN 1 (prior to 

1/7/60) 

VO (prior to 1/4/49) 
VQ6 (prior to 

1/7/60) 


DELETED COUNTRIES LIST 

C9 (prior to 16/9/63) Manchuria 
CN2 (prior to 

1/7/60) Tangier 
CR8 (prior to 

1 /1 /62) Damao. Diu 

CR8 (prior to 

1/1/62) Goa 

EA9 (prior to 

13/5/69) Ifni 


VS4 (prior to 

16/9/63) 
VS9H (prior to 

29/11/67) 
ZC5 (prior to 

16/9/63) 
ZC6 (prior to 

2/7/68) 

ZD4 (prior to 

6/3/57) 

9M2 (prior to 

16/9/63) 


ET2 (prior to 

15/11/62) .Eritrea 
FF8 (prior to 

7/8/60) French West Africa 


9S4(prior to 1/4/57) 
9U5 (from 1/7/60 

to 1/7/62] 


Country 

French Indo-China 

French India 

French Equatorial Africa 

Trieste 

Italian Somaliland 
Netherlands New Guinea 
Java 
Sumatra 

Netherlands Borneo 
Celebes and Molucca Is. 
Karelo-Finnish Republic 
Newfoundland 
British Somaliland 

Sarawak 
Kuria Muria Is. 

British North Borneo 
Palestine 

Gold Coast, Togoland 

Malaya 

Saar 

Ruanda-Urundi. 


Y.R.C.S. Notes — cont. 

During the first four months of this year 
the following Youth Radio Club Certific¬ 
ates have been issued to successful 
students. 

Prince Alfred College Radio Club 
Elementary Certificates: 

Mark Gryst, Honours. 

Jack Gilding, Honours. 

William Crowley, Credit. 

Anthony Cox, Pass. 

Philip Harper, Pass. 

Junior Certificates: 

David Jarvis, Honours. 

William Cowley, Honours. 

Jack Gilding, Pass. 

Port Pfrie Youth Radio Club 
Elementary Certificates: 

Rodney Wallace, Honours. 

Shane Clarke, Credit. 

Mark Meaney, Pass. 

Paul Thomas, Pass. 


Elizabeth Youth Radio Club: From 
reports received the tour of inspection of 
the A.B.C. broadcast transmitter station 
made by members of the club was most 
enjoyable. Members were transported to 
the transmitting site at Pimpala by the 
club instructors and parents. 

VICTORIA 

Camberwell Grammar School Radio 
Club: The Camberwell Grammar School 
Radio Club has got away to a good start 
in the first half of 1970, with 13 new mem¬ 
bers commencing the Elementary and 
Junior Certificate Courses. Three members 
sat for the amateur licence examination in 
February. They were, Robert Wills who sat 
for the A.O.C.P., while Alan Conrad and 
John Frost for the L.A.O.C.P. 

The office bearers for 1970 are: 

President: Robert Wills. 

Secretary-Treasurer: John Frost. 

Equipments Officer: Alan Conrad. 

It was recently learned that the Victo¬ 


rian Schools and University Examination 
Board has approved the Youth Radio 
Scheme Courses, up to and including the 
Senior Certificate, as a Leaving Certificate 
subject at the Camberwell Grammar 
School. This will no doubt prove to be a 
benefit and an added incentive to club 
members. 

Constructional projects being considered 
at the club include a press-to-talk relay 
system for the club station transmitter. 
Under construction is the “E,A.” Transis¬ 
torised Dip Oscillator. It is also proposed 
to construct a 144MHz station for partici¬ 
pation in local inter-school lunch time 
nets. Equipment donated by Mr Wardle is 
being used in these projects. 

Club secretary, John Frost reports that 
the prospects for 1970 are excellent, with a 
possibility of members gaining up to 30 
Y.R.S. certificates. In addition the projects 
in hand are the most ambitious in the 
club’s history. fl 


mm 


Registered Trade MarK 


ELECTROLUBE 


PRINTED CIRCUIT LACQUER 

• PROTECTS PRINTED CIRCUIT CONDUCTORS FROM OXIDISATION. 

• PROTECTS COMPONENTS OPERATING IN HIGH HUMIDITY. 

• ACTS AS A FLUX — NO NEED TO REMOVE BEFORE SOLDERING. 



• AEROSOL ELIMINATES SPILLAGE — PREVENTS CONTAMINATION. 


RFA 


RICHARD FOOT (Australia) PTY. LTD. 

63 HUME STREET, CROWS NEST, N.S.W. TEL: 43 0326 


I 


AVAILABLE FROM 
LEADING ELECTRICAL 
WHOLESALERS NOW 
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LISTENING AROUND 
THE WORLD 


Summary of European signals 

Our six-monthly review of reception of signals from Europe 
for our winter periods shows that daytime reception is good, 
and that there is less use of the higher frequencies. 

by Arthur Cushen 


ALBANIA: Radio Tirana provides pro¬ 
grams in English 18 times a day for recep¬ 
tion in various parts of the world. In New 
Zealand and Australia the transmission at 
0630GMT gives the best reception on 
9495KHz. A further trnsmission for morn¬ 
ing listening at 2000GMT is also well re¬ 
ceived on 7090KHz. 

AUSTRIA: Radio Vienna has recently 
added some English programs to its sched¬ 
ule, and reception of this 15 minute 
feature is best at 0530GMT. Three fre¬ 
quencies are in use: 6155, 7245 and 
17740KHz. A transmission to Australia 
and New Zealand is from 1000 to 
1200GMT on 17855KHz but during our 
winter reception is poor. Also there is now 
interference on the frequency from Radio 
Japan. 

BELGIUM: Radio Belgium at Brussells 
is another station which has increased its 
English programs. Reception is best at 
0050-0100GMT on 17720KHz. This same 
transmission is carried on 15335KHz. but 
reception is poor. A transmission of the 
home program is heard at 0530GMT on 
17780KHz. 


BULGARIA: Radio Sofia has several 
transmissions in English beamed to 
Europe, Africa and North America. The 
broadcasts giving the best reception are: 
GMT KHz 

1930-2000 6070, 9700 

0000-0100 9700 

0400-0430 9700 


CZECHOSLOVAKIA: Radio Prague has 
a special transmission to Australia and 
New Zealand at 070QGMT, and during 
the winter its services to North America 
are also well received: 

GMT KHz 

0100-0200 9540, 9630, 11990 

0300-0400 7345, 9540, 11990 

0700-0800 6055, 9505, 21485 


DENMARK: Radio Denmark in 

Copenhagen has ceased transmissions in 
English and now broadcasts only in 
Danish. 


FINLAND: Radio Helsinki is received 
in our early evening at good level on two 
frequencies. Transmissions on weekdays 
between 0600 and 0630 are carried on 
9550 and 11755KHz. On Sundays the ser¬ 
vice is from 0630 to 0655 on the same fre- 
quencies. The station has English 
announcements at the opening and closing 
of transmissions, which are otherwise in 
Finnish and Swedish. 


iiiiiiiiiiitiimiiiiimmMimiHiiiituHiiiimiHiiiimiMimiiimiimiiimiiiiHimiiii 


Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver¬ 
cargill, N.Z. All times are GMT. Add 
8 hours for Perth, 10 hours for Sydney 
12 hours for Wellington. 


FRANCE: The O.R.T.F. in Paris has 
recently extended its short-wave broad¬ 
casts. and can now be received on many 
new frequencies. The two transmissions in 
English which give the best reception in 
this area are: 

GMT KHz 

0515-0530 7155,9700, 11920 

2015-2100 15295, 17720, 21580 

GERMANY (East): Radio Berlin Inter¬ 
national has a special service in English to 
the Far East from 1115GMT onwards, but 
during our winter months reception is 
poor. The transmission best received at 
this time of the year is the one com¬ 
mencing at 0645GMT on 21465KHz. 
Broadcasts to North America at 
0330GMT are received on 9730KHz. 

GERMANY (West): Radio Deutsche 
Welle at Cologne has two transmissions in 
English for Australia and New Zealand, as 
well as a service in German. The broads 
casts in English are 0920-1020GMT, car¬ 
ried on 17800, 17845 and 21560KHz. The 
service for morning reception at 2100-2200 
is on 7130, 9760 and 15275KHz. The 
German transmission from 0700 to 0910 is 
best received on 9650 and 21585KHz. 

GREAT BRITAIN: The B.B.C. World 
Service is on the air 24 hours a day, but 
for Australia and New Zealand it is broad¬ 
cast for morning and evening reception. 
The transmission at 0600-0915GMT is on 
7150, 9640, 11955 and 15070KHz; and 
0900-1115GMT on 11750, 15070, 

21550KHz. The morning program at 
2000-2245 is on 7120, 9410, 11750, 15070 
and 15260KHz. 

HOLLAND: Radio Nederlands, Hilver- 
sum, Holland, has several transmissions in 
English and Dutch for the Pacific area, 
direct from Hilversum as well as through 
its relay station at Bonaire. 


English broadcasts are: 

GMT 

KHz 

0630-0750 

11730 

0800-0920 

9715 

0930-1050 

21495 

Dutch broadcasts are: 

GMT 

KHz 

0630-0750 

9715 

0800-0920 

11730 

0930-1050 

21570 


HUNGARY: Radio Budapest has several 
English transmissions, now broadcast to 
the following schedule: 

GMT KHz 

1930-2000 6235,9833, 11910 

0400-0430 9833, 11910, 15160 

0800-0815 15160, 17795, 21665 

ITALY: Rome Radio has only one 
transmission in English directed to this 
part of the world. This is on the air 2200- 


2225GMT and carried on 5990, 9710 and 
11905KHz. Another program in English 
from 0425 to 0440GMT is heard on 5990, 
6075 and 7275KHz. A broadcast in Ital¬ 
ian at 0600-0645GMT is directed to 
Australia and is carried on 9575, 11810, 
15410, 17795 and 21560KHz. 

NORWAY: Radio Norway at Oslo has 
a 30-minute program in English every Sun¬ 
day, called “Norway this Week.” This pro¬ 
gram is the last 30 minutes of the 90-min¬ 
ute Sunday broadcast. The best reception 
times and frequencies are: 

GMT KHz 

0700-0830 15175, 21655, 21730 

1100-1230 17825, 21655, 25730 

2100-2230 15175, 17795, 21655 

POLAND: Radio Warsaw has only one 
program which can be heard well in the 
Pacific area, at 0630-0700GMT on 7125 
and 9540KHz. Other transmissions are 
1900-1925 on 9525 and 11815KHz and 
2030-2100 on 6135, 7145 and 9675KHz. 

PORTUGAL: Radio Lisbon has a 90- 
minute service to Australia and New Zea¬ 
land from 0730 to 0900GMT. This has a 
45-minute program from 0730-0815 which 
is repeated immediately. Both trans¬ 
missions are carried on 17880 and 
21495KHz. A service to North America 
0345-0430GMT is giving very good recep¬ 
tion on 11935 and 15125KHz. 


ROMANIA: Radio Bucharest transmits 
on several frequencies for its English 
broadcasts. A service to Europe 1930- 
2030GMT in English can be received on 
9690 and 11940KHz. Broadcasts to North 
America 0300-0330 and 0430-0500GMT are 
broadcast on 6150, 6190, 9510, 9570, 9690, 
11810 and 11940KHz. A service to the Pa¬ 
cific 0645-0715GMT is carried on 15250 
and 17850KHz. 

SPAIN: Madrid is received in its 
English program to North America 0100- 
0345GMT on 9760 and 6140KHz. Pro¬ 
grams in Spanish are on the air from 2300 
to 0500 on 9360 9660, 11710 and 

15195KHz. 

SWEDEN: Radio Sweden broadcasts in 
English 11 times a day with programs di¬ 
rected to all parts of the world. The trans¬ 
missions best received here are: 

GMT KHz 

0330-0400 11705 

0515-0545 17840 

1230-1300 15105 

2045-2115 6065, 11705 

2245-2315 11705, 15310 

SWITZERLAND: The Swiss Broad¬ 
casting Coiporation in Berne is now 
operating to a new schedule. This includes 
broadcasts in English to Australia and 
New Zealand from 0700-0730 and 0845- 
0915GMT, carried on 9590, 11775 and 
21520KHz. The service to North America 
gives good reception in the afternoons. It 
commences at 0400GMT and is on 9535 
and 11715KHz. 

U.S.S.R.: Radio Moscow uses both me¬ 
dium and short-wave to serve Australia 
and New Zealand from its transmitting 
site in Siberia. 

GMT KHz 

1100-1130 629, 9750, 12060 

1130-1200 629, 1475. 9750 
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VATICAN: Vatican Radio has two 
transmissions to the Pacific area: 

GMT KHz 

2205-2220 9645, 11745 

11254140 17845, 21690 

During our winter the session at 
2205GMT gives the best signal. 

YUGOSLAVIA: Radio Belgrade is best 
received with its program in English dur¬ 
ing our early morning reception period 
with broadcasts at 2000 and 2200GMT. 
Best reception is on 9620KHz, but other 
frequencies such as 6100 and 7200KHz also 
carry the broadcasts. 


XERMX USING 15125KHz 

Radio Mexico, XERMX, has been heard 
on five frequencies in recent months in its 
test period, from 2300 to 0600GMT. The 
station first used 11720KHz, then was 
noted with a simultaneous transmission, 
f first on 9535 and then 6055KHz. Recently 
the 31M band signal was noted on 
9745KHz, but the 49M band transmission 
is still observed on 6055KHz at 0400GMT. 

The station is now testing on the unan¬ 
nounced channel of 15125KHz, which is 
giving the best reception of any frequency 
so far. This new channel is clear of inter¬ 
ference from Lisbon at 0430GMT. In the 
past, station identification, and appeals for 
reports to Apartado 20100, Mexico City 
have been heard about every 20 minutes in 
English, French, German and Spanish. We 
now observe a short five-minute news 
bulletin in English on the hour every hour, 
commencing 0500GMT. Following the 
news, a 10-minute program in Spanish is 
presented and then light music for the re¬ 
mainder of the hour program. 


RECENT VERIFICATIONS 

SPAIN: Radio Nacional de Espana at 
Madrid has confirmed our reception with 
a card, letter and pennant for a report on 
the new frequency of 15195KHz. This 
transmission to South America is on the 
air 2300-0500. It is also broadcast on 
11710, 9660 and 9360KHz. The station 
states that its present program schedule is 
printed only in Spanish. The English 
transmission to North America is shown 
as 0100-0345 on 9760 and 6140KHz. 


COLOMBIA: Radio Nacional has con¬ 
firmed our reception of HJCT on 
6030KHz with a card, in colour, showing 
an aerial view of the modem business sec¬ 
tion of Bogota. The verification was re¬ 
ceived in three weeks, and lists the short¬ 
wave station KJCQ. 4955KHz; HJWT, 
6180KHz; and HJZM, 9635KHz. 


PHILIPPINES: The Voice of the Philip- 
pines confirmed our reception on 
9580KHz with a letter from Ernesto Madr¬ 
id, Manager. The address is National 
Media Production Centre, Malolos, Bula- 
can. The verification came by airmail in a 
response to a report of reception at 
0930GMT with English news. 


BELGIUM RADIO EXPANDS 

The Belgium Radio at Brussels has ex¬ 
panded its overseas service and has been 
heard on several new frequencies in recent 
weeks. Excellent reception is being ex¬ 
perienced of the program on 17720KHz, 
which carried 10 minutes of English from 
0050 to 0100GMT when the station ends 
its transmission. This frequency is beamed 
to South America, while 15335KHz carries 
the same program to North America, but 
this frequency suffers from some inter¬ 
ference. 

The Belgium Home Service is now being 
relayed on short-wave on a test basis. It 
was first noted on 17740KHz, but now is 
heard on 17780KHz, opening at 
0525GMT. The station uses a new interval 
signal for this broadcast and at 0530 has 
five minutes of news in Flemish, followed 
at 0535 by a music program. 

Another new channel is 21460KHz, 
which opens at 1000GMT with a program 
beamed to Africa, but there is some inter¬ 
ference on the channel from Radio Mos¬ 
cow. 


LAFAYETTE sms, ate 


5-Watt 27 MHZ Two-Way Radio 



nflvUei III pidl) LAIia } 

HE-20T P.M.G. Type Approved (Licence Required) 


Cool Instantaneous Operation 

• Crystal Controlled Transmit and • 455 KHz Mechanical Filter. 

Receive. • TVI Trap. 

• 13 Transistors, 10 Diodes. • Pi-Network Output. 

• 117 VAC and 12 VDC Negative • May also be used as P.A. Ampli- 

or Positive Battery Ground. fier with External Speaker. 

This solid state transceiver is ideal for 27MHz communications. Solid state 
circuitry features low battery drain and provides instant operation; 5-watt 
transmitter input with efficient push-pull audio modulator; a Pi-network for 
matching the output to 30-100 ohm antennas; an extra-sensitive superhetrodyne 
receiver. Fine selectivity and adjacent channel rejection is obtained through 
a 455 KHz mechanical filter. Sensitivity: .7 uV for 10 db signal to noise ratio. 
Receiver also incorporates automatic floating series-gate noise limiter and 
variable squelch control resulting in virtually no background noise between 
calls. A rear mounted low-loss antenna jack accepts SO-239 type connector 
used with ground plane and direct mounting antennas. Complete with fused 
DC line cord for negative ground battery and push-to-talk mike. Size: 8iin 
D. x 4fin H. x 11 tin W. 


.5- Watt 3 Channel Walkie Talkie 



MODEL 

HA-305 $57.25 
P.M.6. Type 
Approved 

(Licence Required) 


• Sturdy Metal Case. 

• Battery Condition Indicator. 

• Built-in Call Alert. 

• Switchable 3 Channel Operation. 

• Range Boost for Extended Talk Power. 

• Adjustable Squelch. Noise limiter. 

• Superhet Receiver with 1 uV Sensitivity. 

• Large, Efficient Speaker/Mike. 

Lightweight 2-way transceiver includes three switchable 
channels. Call alert system sends or receives a pleasant 
alerting tone for convenient calling. 14 transistors, 1 
diode, 1 varistor superhet circuit with noise limiter 
and variable squelch, .5 watt transmitter with range 
boost. Supplied with telescopic antenna, batteries, carry¬ 
ing strap, and crystals for 27.240 MHz. 


SEND REMITTANCE WITH ORDER FOR IMMEDIATE DELIVERY ANY¬ 
WHERE. WRITE, PHONE OR CALL FOR DETAILED INFORMATION. 


I.AFAYETTE 

*■ ELECTRONICS 

Division of Electron Tube Distributors Pty. Ltd. 


VICTORIAN SALES 
CENTRE AND HEAD OFFICE, 
94 HIGH STREET, 

ST. KILDA, 3182, VIC. 
94-6036. 
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Here are the famous names in 
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together with the standard of service to match 

A SELECTION FROM THE OUTSTANDING RANGE OF INSTRUMENTS AVAILABLE FROM JACOBY MITCHELL: 




DEI 

(Above) Model OS25A is a low cost 
dual trace oscilloscope with internal 
triggering from either channel. 
Vertical amplifier bandwidth from 
DC to 5MHz with a maximum sensi¬ 
tivity of lOOmV/cm on each channel. 
The 5" helical PDA tube gives a 
bright, clear display. 


ADVANCE 


and standard or delayed time base 
plug-ins. A rectangular tube with a 
bright trace together with 200 nano¬ 
seconds of signal delay ensure that 
the leading edge of any suitable 
waveform is clearly visible. 


(Above) The Kikusui Model 553 is 
a dual trace oscilloscope with solid 
state circuitry for high reliability. 
The 553 operates In a 2 channel 
mode and employs a vertical dif¬ 
ferential DC amplifier with a band¬ 
width of DC-7MHZ. The dual trace 
system displays either channel sepa¬ 
rately or chops between channels. 


(Above) Model CS2000 is a portable 
solid state oscilloscope with a band¬ 
width of 20MHz at a maximum sensi¬ 
tivity of IQmV/cm. Supply rails are 
stabilised against AC supply varia¬ 
tions by a VOLSTAT constant voltage 
transformer. 

Plug-in time bases and Y amplifiers 
ensure maximum versatility. There is 
a choice of single and dual trace 
and high gain differential amplifiers 


KIKUSUI 


(Above) Model OS12 oscilloscope— 
designed primarily as a visual aid to 
students studying science. The Y 
amplifier has a bandwidth from DC 
to 30kHz with a maximum sensitivity 
of lOOmV/divIslon and an input 
impedance of IMft. Time base speeds 
variable from lOOmS/dlvision to 
lOO^S/division. 


A wide sweep range of 1 sec to 
1/u sec Is provided. Model 555, also 
available, is a single trace version 
with similar performance. 



PROBE 

KIT 


Passive Probe Kit GE81004 is for 
use with instruments having an In¬ 
put resistance of 1 megohm and 
capacity of 15-55pf, Includes— 
• sprung hook • probe attenuator 
10:1 • UHF male coupling • BNC 
male coupling • BNC tip • 4mm 
plug • spike • crocodile clip. 


Distributed by: 


JACOBY 

MITCHELL 


SYDNEY 

MELBOURNE 

ADELAIDE 

BRISBANE 

PERTH 

LAUNCESTON 


26 2681 
30 2491 
S3 61 17 
2 6467 
28 8102 
2 6322 


MAIL THIS COUPON TODAY 


Jacoby, Mitchell & Co. Pty. Ltd. 

469 Kent Street, Sydney, N.S.W. 2000. 

Please send me details of the 

following instruments (place circle 

round applicable square) I j 

a ® m a m |i 

NAME .. j 

ADDRESS... j 

.POSTCODE. I 

JM/43-70IA770 j 
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NEW SCHEDULES OPERATING 

BROADCASTS FROM PRAGUE 

The following schedule from Radio Prague, Czechoslovakia, ii in 
operation to November 2: 

To Europe 

GMT KHz Language 

0800-0930 6055, 9505 German 

0930-1100 6055, 9505 German 

1100-1200 6055, 9505 French 

1200-1300 6055, 9505 Italian 

1300*1330 9550, 11965, 15330 Engliah 

1630-1700 5930, 7345 English 

1700-1730 5930, 7345 Spanish 

1830-1900 5930, 7345 Sp * ‘ 

1900-1930 5930, 7345 


1500-1530 

1530-1630 

1630-1730 

1730-1830 

1830-1930 

1930-2030 

2030-2130 

2130-2230 

2230-2300 

2300-2400 

0000-0100 

0200-0300 

0100-0200 

0300-0400 

0700-0800 

0800-0830 


To Africa 

6055, 9605, 11990, 17840, 

21735 

6055, 9605, 11990, 17840, 

21735 

9605, 11990, 17840, 

21735 

5930, 7345, 9605. 

11990, 17840, 21735 
9600, 11990, 17840 
5930, 7345, 9600 
5930, 7345, 9600, 

11990, 17840 

To South and Central America 

5930, 7345, 9600, 

11990, 15365, 17840 
5930, 7345, 9600, 

11990, 15365 
5930, 7345, 9540, 

9630, 11990, 15365 
5930, 7345, 9540, 

9630, 11990, 15365 
5930, 7345, 9540, 

9630, 11990 


Czech and Slovak 

English 

Arabic 

English 

French 

Arabic 

French 


Portuguese 
Czech and Slovak 
Spanish 
Portuguese 
Spanish 


To North America 

5930, 7345, 9540, English 

9630, 11990, 15365 

5930, 7345, 9540, English 

9630, 11990 

To Far East and Australia 

6055, 9505, 11800, English 

15310, 21485, 21700 

6140, 21485, 21700 Czech and Slovak 


BROADCASTS FROM MOROCCO 

The latest schedule of Radiodiffusion-television Morocaine, at 
Rabat, listing several new frequencies, Was recently given in Radio 

Australia’s DX ~ -. 

follows: 


Session. Details of the foreign broadcast service are as 


GMT 

KHz 

1800-0000 

6190 

0630-0900 

15345 

1200-1800 

15345 

0700-0900 

15245 

1200-1400 

15245 

1400-1500 

15245 

1700-1800 

11735 

1800-2230 

11735 

2230-0000 

11735 

0630-0900 

9615 

1800-2200 

6170 

1800-2200 

15360 

2230-0000 

15360 


Arabic 
Arabic 
Arabic 
French 
French 
SP 


French 

Spanish 

Arabic 

Arabic 

Arabic 

Spanish 


RADIO CONTINENTAL 

Two frequencies have been noted carry¬ 
ing the programs of Radio Continental, 
OAX6E, Arequipa, Peru. Two relatively 
new frequencies are now employed but 
6055KHz provides the best reception dur¬ 
ing the last hour of transmission. The sta¬ 
tion has been heard closing at 0600GMT 
and using the “Born Free” theme. 

The other frequency is 9455KHz and 
this one has been heard at our listening 
post from around 0400GMT. Signals are 
best at this time, being much weaker when 
the station closes at 0600GMT, when 
Morse interference is troublesome. 

VQ07 USING 7115KHZ 

The Solomon Islands Broadcasting Ser¬ 
vice has increased its power on medium- 
wave and now also has two short-wave fre¬ 
quencies in use. VQO on 1030KHz has 
been increased to 5K.W and is heard in 
New Zealand at 1100GMT over 3DB in 
Melbourne. 


Two short-wave transmitters are now in 
service. VQ04, on 3995KH2, has been 
active for some years, and has been joined 
recently by VQ07 on 7115KHz, which 
carries the same program from 0700 to 
1130GMT daily. 

The station schedule includes a world 
news summary at 0800, then local news in 
Pidgin, shipping information and other 
announcements. At 0900 local news is 
again presented, but on Sunday this is 
replaced by B.B.C. world news. At 
1000GMT a recordnig of B.B.C. world 
news is heard week days, and at 1100GMT 
news is relayed from the A.B.C. A pro¬ 
gram summary is heard at 0700 and is re¬ 
peated at 0910GMT. 

NEW COLOMBIAN SIGNALS 
During the present winter season some 
new signals from Colombia have been 
heard during our afternoon listening. One 
of the best times to hear unusual stations 
is during some special event in the coun- 


RECORDING TAPE 


cheapest in Australia 
compact cassettes 
top quality made 
in U.S.> 



C-30, ihr playing 
C-60, lhr playing ■. 
C-90, lihr playing 
C-120, 2hr playing 


$ 1.10 

$1.25 

$ 2.00 

$2.75 



At last, direct from America, the 
unique cassette head cleaner. Re¬ 
moves deposits from the record¬ 
ing head with a non-abrasive 
polishing action. Fits all com¬ 
pact cassette recorders and play¬ 
back units. 


$ 1.50 


TAPE ON REELS, BOXED 


3-inch, 

600ft . 

.. $1.25 

5-inch, 

900ft . 

. . . $1.80 

5-inch, 

1,200ft .... 

... $2.25 

5-inch, 

1,800ft .... 

.. . $3.25 

7-inch, 

1,800ft .... 

... $2.50 

7-inch, 

2,400ft .. .. 

... $3.50 

7-inch, 

3,600ft . 

. $6.25 


Ask for our special price for 
B.A.S.F. tape and cassettes. 

DIAMOND STYLII 



Single . $3.30 

Double ... $4.30 

Send your old stylus or make and 
numbers for correct replacement. 



RADIO MART 


338 PITT STREET, 
SYDNEY, N.S.W., 
Box 4913, G.P.O., 2001. 
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NEW RH (Radio House) RANGE 
OF MULTIMETERS 

Model RH-80 $18.00 Postage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts. 0.5, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current: 50uA, 5mA, 
50 mA, 500 mA 
Resistance. 5 kQ, 50kQ, 
500kQ, 5 MegQ 
Decibels. —10 4- 62 lb 
Accuracy. DC±3%, AC 
±4% (of full scale) 
Batteries. Two 1.5V dry cells. 
Size A A, “Eveready" 915 

# Overload-protected by dual 
silicon diodes. # Mirror scale. 

• Double-jewelled ±2% 
meter. • ± 1% temperature- 
stabilized film resistors. 


Model RH-100 $39.75 Postage 75c 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 

0 Overload Protected by Dual Silicondiodes • Double- 
jewelled ± 2 per cent Meter # ±1 per cent Temper¬ 
ature-stabilised Film Resistors • Polarity Changeover 
Switch • Mirror scale, instruction for operation with 
circuit diagram. 

SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200V (100,0000/V) 

AC Volts: 6, 30, 120, 300, 
1200V (10,000 O/V) 

DC Current: 12/uA, 300 mA, 
6mA, 60mA, 600mA, 

12 amps DC and AC Cur¬ 
rent 12 amps. 

Resistance: 20KQ, 200KS7, 

2MO, 20MQ 

Decibels: —20 to + 17,31,43, 
51, 63. 

Accuracy: DC ±3 per cent, 
AC± 4 per cent (of full 
scale) 

Batteries: Two 1.5V dry cells, 
size A A, “Eveready” 915 


HEW TYPE 
V-3 MULTIMETER 


MEASURING RANGE: 

D.C. Voltage: 6V. 30V, 
150V, 600V (2000 ohms/ 
V). A.C. Voltage: 6V, 
30V, 150V. 600V (2000 
ohms/V). D.C. Current: 
150 mA. Resistance: 0* 
100,000 ohms. Complete 
with 1.5 volt battery and 
test leads. Size: 3% M x 
2V4" z 1H*\ 

Checked, Packed and 
Posted — $9.50. 
Limited Stocks. 


"HANDYMAN" 
RH 150 


$11.50 


CHECKED 
PACKED 
& POSTED 
FREE 


Pocket-size 3W' x 4W' x m*’. 
Instruction sheet and circuit. 

SPECIFICATIONS 
DC Volts 210, 50, 250. 1000. 
AC Volts 10, 50, 250, 500, 1000. 
DC Current, .1, 25 , 250 M/amps. 
Resistance, 20K and 2 megohms. 
Decibels, ~20db = +62db ,7K/c. 
Capacitance, .0001, .01, .0025, .25 
mfd. 


RH-20 $13.95. Pdstage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5. 10, 50, 
250, 1000 (20,000/V) 

AC Volts: 10, 50, 250, 500, 
1000 (10,000/V) 

DC Current. 50 uA, 25mA, 
250mA 

Resistance. 7kO, 700k0, 7MO 
Decibels. -10 4-22 (at AC/ 
10V) 4-20 4-36 (at AC/ 
50V), Upper frequency limit 
7kc. 

Batteries: Two 1.5V dry cells. 
Size A A, “Eveready’* 915 

RH-55 $20.00 Postage 50c 


30,000 Ohms per Volt DC 

14,000 Ohms per Volt AC 

SPECIFICATIONS: 

•DC Volts: 0.6, 3V, 12V, 
60V, 300V, 1200V (30,000 
ohms/V. 

•AC Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 

•DC Current: 60 A, 12mA, 
300mA. 

•Resistance: 10K ohm, IMeg 
ohm, lOMeg ohm. 

•Decibels: -10 db 4-23 db. 


Model RH-60 $25.00 Postage 50c 


50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current. 25 uA, 5 mA, 
50 mA, 500 mA 


10 kQ, 100 kQ, 
10 MegO 


Resistance: 

1 MegO, 

Decibels. -10 4-62’db 
Accuracy: DC±3%, AC± 
4% (of full scale) 

Batteries. Two 1.5 V dry cells. 
Size AA, “Eveready” 915 


Models RH-80, -55, -60 are:— 

• Overload-protected by dual silicon diodes # Mirror 
scale # Double-jewelled ±2% meter # ±1% 

temperature-stabilised film resistors. 


TAPE 

RECORDER 


BOOK TYPE 

The latest model portable Tape- 
recorder. 4 transistor, 3in reels, 
2 tracks. Instruction manual. Size 
10iin x 7in x Uin. 

Just open the book and record. 
Supplied complete with tape, mic¬ 
rophone and batteries. Special 
discount price, $20.50, posted 
anywhere. 


FLASHLIGHT BALL POINT PEN S-88 

Lights up automatically when pen cover is in position for 
writing. $2.00 posted. 

Bright illumination. Modern shape with silver finish. You 
can write when it is dark. Spare parts available. Two 
batteries 30c. Pen refill 15c. Globes 15c. 


RADIO HOUSE PTY. LTD. 


306-308 PITT STREET 61-3832 26-2817 760 GEORGE STREET SYDNEY. 211-0171 
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try, and the elections in Colombia resulted 
in many stations being heard all night on 
extended hours. Many of these signals 
could not be heard under normal condi¬ 
tions because they leave the air before the 
band in which they operate becomes au¬ 
dible. 

Radio Nacional de Colombia, Bogota, 
has been heard on 6030 and 4955KHz to 
around 0500GMT. The same program is 
carried on both channels. A further chan¬ 
nel, 9630K.Hz, is also heard around this 
time. 

HJDD, Radio Valledupar, has been 
heard on 6175KHz to close down at 
0500GMT. The station is at fair level, but 
jamming is troublesome. Another Colom¬ 
bian heard at this time on a nearby chan¬ 
nel is HJLW, which has moved from 
4790KHz to 6172KHZ. 

HJIQ, La Voz del Llano, Villavicencio, 
has also been heard, on 6065KHz. this 
1KW station was formerly operating on 
6115KHz. The station has been heard sig¬ 
ning off at 0500 at fair level. 

HJKJ, Radio Emisora Nueva Granada, is 
heard well in its all-night transmission on 
6160KHz, with reception best around 
0600. According to station announcements 
they now have the new mailing address of 
Emisora Nueva Granada, Carrera 6, No. 
35/29, Bogota, Colombia. 

VIENNA’S NEW SCHEDULE. 

The schedule of Austrian Radio in effect 
to 6th September shows only a few 
changes from the one published in the 
April issue. The alterations are as follows: 
GMT KHz 

2000-2200 7110 

1600-1800 17865 

1200-1400 11860 

MOSCOW ON 4825KHZ 

According to a report in Sweden Calling 
DXers, Radio Moscow is using the 60M 
band. Our observations show this trans¬ 
mitter to be carrying the Radio Moscow 
program for Europe on 4825KHz. and the 
station has been heard in various Euro¬ 
pean languages from 1600 to 2200GMT. 

This band and the 90-metre band are in¬ 
tended for local and regional broadcasts in 
the equatorial countries, and they are 
therefore called the Tropical Broadcasting 
Bands. Radio Moscow is the first station 
to use one of these bands for international 
broadcasts. 

BEIRUT USING 11925KHz 

The Voice of Lebanon is now using a 
new channel, 11925KHz, replacing 
11790KHz, and is heard from 0130 to 
0400GMT. English programs are from 
0230 to 0300GMT, and mis includes news, 
commentary and music. The transmission 
up to 0300GMT suffers some interference 
from Radio Banderantas, Sao Paulo, Bra¬ 
zil, on the same frequency. 

Radio Beirut in its service to Africa 
continues to operate on 15350KHz. Best 
reception is at 1830 to 1900GMT when the 
station has a program in English. 

EUROPEAN DX COUNCIL 

A rapid expansion of the European DX 
Council has occurred in the past year, 
with over 6,000 listeners in 30 DX Clubs 
in 12 European countries joining. This ex¬ 
pansion has occurred since the last meet¬ 
ing of the Council in Halmstad in Sweden 
last June. Having attended that meeting as 
an observer, the writer was conscious that 
the Council’s aim to co-ordinate the DX 
activity in Europe within the one organi¬ 
sation was being frustrated by the old con¬ 
stitution, which provides for countries, 
rather than individual clubs, being approv¬ 
ed as members of the Council. Thus many 
countries, in which several clubs operated, 
failed to reach agreement on co-operation 
and representation and, in some countries 
like Finland and Denmark, two clubs in 
each had alternative representation on the 
Council, making progress and liaison diffi¬ 
cult. 


The European DX Council also has affi¬ 
liated clubs in other parts of the world, 
and it plans to aid DXers in national mat¬ 
ters by its operation. It is not itself a DX 
club, but an organisation representing the 
DX clubs of Europe. The continuous 
spreading of information and acquiring of 
new member clubs has been one of the 
main aims in the past few months, since 
the European DX Council set-up head¬ 
quarters in Helsinki. 

Some of the recent proposals included 
drawing up a land list, showing the radio 
countries of the world, by which Dxers 
can count the countries verified on a 
world-wide basis. The land list committee 
had many headaches. A radio country is 
not always a political country, and a bet¬ 
ter term than country is advocated. These 
separate geographic countries have been 
now listed in print. (For example: 
territories such as Alaska and Hawaii 
are counted separate to the United States 
and there are numerous other similar 
cases.) 

Some of the other committees now being 
instituted to help in various fields include 
committees to devise means of improving 
reception reports, competitions, with 
manufacturers liaison contests, propagation 
research, and others; in fact 12 committees 
have been formed. 

The European DX Council is to hold its 
1970 meeting in Cologne from July 24 to 
July 26. The address is: The Secretary 
General, European DX Council, P.O. Box 
14110, Helsinki 14, Finland. 

U.S.S.R. BROADCASTS MOST HOURS 

A recent survey of the broadcasting 
hours of various internatoinal stations 
shows that the U.S.S.R. broadcasts more 
program hours a week than any other 
country. The major broadcasters at 
present are U.S.S.R., 1,920 hours per 
week; Communist China, 1,469; Voice of 
America, 841; United Arab Republic, 774; 
Great Britain (B.B.C.), 730; West Ger¬ 
many, 554. 

CANADIAN PRIVATE STATIONS 

From time to time, readers report the 
reception of some of the low-powered 
short-wave stations in Canada which relay 
the programs of their parent medium-wave 
station for 24 hours a day. All these pro¬ 
grams are of a commercial nature, and all 
stations operate in the 49M band. Over 
the years all have been heard and verified, 
and the powers range from 10W to 1KW. 

CFCX, Montreal, 6005KHz, 500W, 

operated 24 hours a day, and relays CFCF 
Montreal on 600KHz. Reception of this, 
and all other stations listed, is best around 
0700 to 0900GMT. 

CFRX, Toronto, 6070KHz, 1KW, relays 
CFRB using medium wave on lOlOKHz. 


CFRX, operated by Rogers Radio, is the 
most consistent signal. 

CFVP, Calgary, Alberta, on 6030KHz 
with only 100 watts, is the lowest powered 
signal which can be heard. It relays CFCN 
“The Voice of Calgary” which uses 
1060KHz. 

CHNX, Halifax, Nova Scotia uses 
6130KHZ with 500W. 

CJCX, Sydney, Nova Scotia, on 
6010KHz with 1KW, relays CJCB, and is 
regarded as the eastern-most station on the 
Canadian mainland. 

CKFX Vancouver, British Columbia, 
uses 6080KHz and the power of 10 watts. 
This station was heard some years ago, but 
the congestion of 6080KHz these days 
makes reception of the signal now almost 
impossible. 

nnimiimiiniiiiMinmiiiHniimiiiiHiiiiini 

BROADCAST BAND NEWS 

NEW ZEALAND: The New Zealand 
Broadcasting Authority recently granted 
the first two private commercial radio sta¬ 
tion licences for stations to operate from 
Auckland. The successful applicants were 
Radio Hauraki and Radio International. 
Radio Hauraki has been operating off¬ 
shore on 1480KHz from November, 1966, 
and is to move to its land base station 
shortly. In the meantime, the off-shore sta¬ 
tion is to be closed. Radio International 
was successful in a tender for time on 
1ZM Auckland on 1250KHz and operate 
a commercial program from 1800- 
2100GMT Sunday to Friday and from 
1000-1200 from Monday to Saturday. 

The authority also called for appli¬ 
cations for stations in Hamilton, Christ¬ 
church and Dunedin. The Christchurch 
applicants have been turned down, and no 
licence is to be issued. A licence has been 
issued for Hamilton to the Independent 
Broadcasting Company which plans to 
have studios in Hamilton, and later re¬ 
peater transmitters on the Hauraki Plains. 

SOUTH VIETNAM: The complete list of 
American Forces Vietnam Network sta¬ 
tions has been received by Keith Barton 
and published in the Australian Radio DX 
News. 


KHz 

KW 

Location 

540 

50 

Saigon 

560 

50 

Pleiku 

770 

10 

Qui Nhon 

850 

10 

Da Nang 

900 

10 

Nha Trang 

1200 

1 

Chu Lai 


The power of Nha Trang is shortly to 
be increased from 10 to 50KW. Reports 
should be addressed to American Forces 
Vietnam Network, O.I.C., Network Radio 
Branch, A.P.O., San Francisco 96309, 
us.A. a 


PRINCE HENRY’S HOSPITAL 
ST. KILDA ROAD MELBOURNE 

invites applications for appointment as — 

ELECTRONICS ENGINEER 

from suitably qualified and experienced persons who are capable of 
establishing and developing a department of medical electronics. 
Applications from graduates in electrical engineering or science will 
be welcomed. 

Prince Hemp’s is a major general teaching hospital affiliated with 
Monash University and a salary according to qualifications and experi¬ 
ence will be negotiated. 

Apply in writing, giving details of age, marital status, qualifica¬ 
tions, present and past employment, with names and addresses of at 
least two referees. 

w. A. CROSS, 

Manager & Secretary 
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JUST RELEASED 


Prt-Pak Electronics present for the first time in Australia their new range of easy to build kits based 
on the Plessey 403/A integrated circuit. The kits contain all parts and instructions to enable you 
tb build a range of audio amplifiers suitable for operating from crystal or ceramic cartridges. 

__ PERFORMANCE, CHARACTERISTICS 
^SL403A 

Output RMS. 3 watt 

Input impedance. Preamplifier. 20MO 

IT,. Plessey SL403/A Distortion. PreampH^"' 0?*° 

may be purchased separately, Main amplifier. 0.3% 

$10,50. Post 25c Frequency Response. Lower 3db point. 20 Hz 

Upper 3db point. 30KHz 

Operating voltage. 418V 

Minimum operating load. 7.50 

Kit MAI SPECIFICATION 

BASIC AMPLIFIER ICIT Sensitivity 270MV R.M.S. 

MifirbiriEK IVII Input impedance Vol max 700KO 

A simple amplifier based on the _ Vo1 mm 2mO 

* A Frequency response 30Hz-90KHz 

, _ | SL403A. Distortion 0.5% 

I . 1A Noise level -84db 

$12.50. Post 10c. Hum j evel —63db 

Quiescent current 60mA 

Current consumption at 3W 350mA 

KITMA2 ' ... .' 

BASIC AMPLIFIER KIT 

As above, but including case and volume control with knob. 

$14,50. Post 25c. 

IOTMA3- 

DELUXE MONO AMPLIFIER KIT 

A 3 watt mono amplifier with bass and treble controls. 

SPECIFICATION 

Sensitivity 2.7 watt 160mV R.M.S. $15.90 

Frequency response 15Hz-50KHz Post 25c 

Tone control range Bass (40Hz) — 17db 4 lOdb 

Treble (15KHz) -15db +11.5db 

Distortion Less than 1 per cent 

Noise level (Ref 2.7 watt) -80db 

Hum level (Ref 2.7 watt) — 72db Complete with chassis and knobs. 

KIT MA4 " " lir ' " ' ' 

DELUXE MONO AMPLIFIER KIT 
As above, but with built-in power supply and mains lead. 

$23.90. Post 50c. 

KIT S.A4. . " ' .' ' .” 

DELUXE STEREO AMPLIFIER KIT 

A 3-f3 watt R.M.S. Stereo Amplifier complete in every detail. Separate bass and treble controls. 

..„. r .. „ ,,_. T . , . w r _ T _ ¥ ^^ Sensitivity (2.7 watt) 160mV R.M.S. 

m Input impedance Vol max 700KO 

% Vol min 2mO 

M Jf Zmr Jk|| Frequency response 15Hz-50KHz 

«»* <M< M- »»,« H»t*M Tone control range Bass (40Hz) — 17db -flOdb 

---—- Treble (15KHz) — 15db -fll.5db 

Complete with case and knobs $46.00 Distortion Less than 1 per cent 

rhflsd« nnlv withmttdl HA Noise level (2.7 watt cont. level) — 80db 

Cha * sis ° m ' WKhout ca “ 1 ' J42 (M> Hum level (2.7 watt cont. level) -72db 

Post 50c. Cross talk level — 40db 

KIT P.S.5 A power supply kit for use with any of the above amplifiers. Output 18V, Max current IA. 

Price $6.40. Pose 50c. 

MAGNETIC PRE AMPLIFIER KITS 

For assembly on printed circuit board. (All parts supplied.) As E.A., Oct-, 1965. 

M.P.1 MONO PREAMPLIFIER FOR MAGNETIC CARTRIDGES ... $4.90 

M.P.2 STEREO PREAMPLIFIER FOR MAGNETIC CARTRIDGES.$9.00 

M.P.3 MONO PREAMPLIFIER FOR TAPE HEADS (state speed) .$4.90 

M.P.4 STEREO PREAMPLIFIER FOR TAPE HEADS (state speed).$9.00 

Metal case and input/output sockets $3.00 extra. 
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PRE-PRK 


electronics 



KITSETS 

A NEW RANGE OF 
ELECTRONIC KITS 


KIT PS. 1. 



KITS DESIGNED FOR ENTHUSIASTS AND SERVICEMEN 


REGULATED VARIABLE POWER SUPPLY KIT 
SHORT CIRCUIT PROTECTED 
ESSENTIAL FOR ANY ELECTRONICS WORKSHOP 

A four transistor, overload protected, DC power supply with metering facili¬ 
ties. Features; Max. voltage 22V, max, current 1 amp, low ripple, easy to 
assemble and use. 


KIT PS. 3. Price 
$5.95. Post 50c. 


A general purpose DC power supply kit for experimenting, etc., 
complete with transformers, rectifier and 1000 mfd electrolytic capa¬ 
citor on a base plate, Output voltage 7V, 9V, 12V, 15V DC max. 
current IA. 


KIT PS.4. 


A general purpose DC power supply kit for experimenting, etc., complete with transformer, rectifier and 2000 
mfd electrolytic capacitor. Output voltage 32V, 29V, 27V, 24V, 22V, 20V DC max. current IA. 


KIT A.O.1. 


HIGH PERFORMANCE AUDIO OSCILLATOR KIT 


Specification: 

Frequency Range; 15Hz—20KHz. 

Output Voltage; 0-1V 0-5mV R.M.S, 

Distortion; Less than 0.1 per cent 60Hz-20KHz. 

Output Level: Within 0.5db over frequency range. 

A most useful piece of test equipment for any service shop or workshop. 

1 battery. $14,50. 



Price includes recommended battery. $14.i 


Post., 25c. 


KITS DESIGNED FOR THE MOTORING ENTHUSIAST 


Krr c.D.i. 

Deluxe Capacitor Discharge Ignition Kit, 
and fitting instructions. 

SPECIFICATIONS: 


Ail parts required to build this proven system with full assembly 



$27.75 
Pori 50c 


Voltage Supply, 3V to 18V DC, Peak 
DC output (100 pps loaded with coil), 
400V, Rise Time 1.5ky per micro¬ 
second, Secondary voltage (with stan¬ 
dard coil) 20Kv over 2cM GAP, 
Dimensions, height 4 inches, width 
21 in., length 6 inches. 


Improves starting, petrol 
consumption, points life, 
plug life, acceleration, 
general performance. 


KIT C.P.2: As above but for positive earth. Price and availability on application. 


KIT W.I: Windscreen Wiper Control Kit. For pulsed operation in light, showery weather, 
version of this useful device 4 speeds, on dash-mounted switch, $6.95, post., 10c. 


A solid state 


KIT W.2: As above but for positive earth. Price and availability on application. 


The staff of our new city showroom, near the old Tivoli Theatre site, invite you to personally inspect the large 
range of goods we have to offer, including components, kits. Hi-Fi and stereo equipment, and a large range of 
automotive accessories at trade prices. 

ITS OPENING BARGAIN TIME AT PRE-PAK ELECTRONICS, 429 PITT STREET, SYDNEY. 


MAILING ADDRESS: 
PRE-PAK ELECTRONICS, 
P.O. Box 131, 

Kingsgrove, NJ.W. 2208. 

SALES CENTRE: 

103 Regent Street, 

Redfera, N.S.W. 2016. 
Telephone 69 5922. 

OUR NEW SHOWROOM: 
429 Pitt Street, Sydney. 


MAI 

□ 

MA2 

□ 

MA3 

□ 

MA4 

□ 

SA1 

□ 

MP1 

D 

MP2 

□ 

MP3 

□ 

MP4 

□ 


For further information on any kit ps3 
please post coupon, enclosing SAE. 


Name: . 
Address 


P.C. 


PS3 

□ 

PS4 

□ 

PS1 

□ 

AOl 

□ 

CD1 

□ 

CD2 

□ 

W1 

□ 

W2 

o 


T 

I 

I 

I 

I 
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PRE-PRK 


electronics 



Mailing Address: 

P.O. Box 131, 

KINGSGROVE, NJS.W. 2208. 

Sales Centre: 

103 Regent St, 

REDFERN, N.S.W. 2106. 

Our New Showroom: 

429 Pitt St, 

SYDNEY. 

Telephone: 69 5922. 


AT LAST! 

YOU can enjoy the benefits of BULK BUYING even on the SMALLEST ORDER. 

PLUS 

Generous “Club Member” discounts on special items advertised. 

HOW CAN WE DO IT? 

On many stock items we buy in large bulk quantities to ensure the best prices to us. We can, therefore, sell 
at very low cost to our Pre-Pak Electronics Club Members. 

HOW CAN YOU BECOME A PRIVILEGED BUYER? 

Just fill in the coupon below and you will receive full membership of the Pre-Pak Electronics Club. 


PLUS.The latest 1970 Pre-Pak illustrated catalogue with six free supplements each year to keep 

you up to date with new products and prices. 

PLUS.10 vouchers each worth 10c discount on each dollar spent. 

PLUS.Easy to use mail order forms to enable us to give you a 24-hour service on dispatch of 

your orders. 


Please include $1 with the coupon to cover membership, post and printing cost. 


COMPUTER BOARDS 

Containing a variety of NPN and 
PNP germanium transistors and a 
host of other components, these 
4in x 2lin boards are supplied with 
free technical information on all 

parts. Each board has a minimum 
of 4 transistors. 

PRICE POST 

100 Boards . 20c ea. 50c 

25-99 Boards. 25c ea. 25c 

10-24 Boards. 30c ea. 25c 

1-9 Boards ...... 35c ea. 10c 

Stocks are running low. To avoid 
disappointment, order now. 

MINIWATT VALVE AND 
TRANSISTOR DATA BOOK 
Latest (7th) Edition ♦. .. $3.05 

MULLARD PUBLICATIONS 
Semiconductor Devices .. .. $1.60 
Demonstrations and ' 

Experiments in Electronics $1.50 
A Programmed Book on 
Semiconductor Devices .. $1.50 
Simple Transistor 


Measurements.55 

Simple Oscilloscope 

Measurements.55 

Simple Valve Measurements .55 

Class Instructional Work 
Sheets (set of four) .... .30 

Enlarged Data Sheets 

(Set of twelve).30 

Student’s Constructional 

Oscilloscope.75 

Electronic Counting Circuits, 
Techniques, Devices .. .. $3.50 
Valve Tube and 

Semiconductor Guide .. $1.50 

Pal Colour TV.$2.50 

Semiconductor Interchange- 

ability List.$1.00 

Voltage Regulator (Zener) 

Diodes .. .. . $1.00 

Cadmium Sulphide Photo- 
conductive Cells ...25 

GARRARD AUTO. RECORD 
CHANGER 
Deluxe model 2025 TC. 

$42.80. Freight $1.00. 


BATTERY CHARGER 
Will charge 6v or 12v car battery. 
With ammeter, leads, etc. 
$17.50, Post $1.00. 

PACK AND POST 
10c ANY ORDER 
UNLESS INDICATED 


G.T.S. CAPACITOR 


Discharge Ignition 
by Summit. 

A MODEL TO SUIT 
EVERY MOTOR. 

6 months’ guarantee. 

Deluxe.$39.95 

Competition (higher output) $48.00 

Marine.$64.00 

Post $1.00. 



SPECIALS FOR CLUB 
MEMBERS ONLY 


ITI-2 Multimeter, 20KCV 

DC 

Ranges DCV AGV, DC-A, 
Res. 

$9.75 

2N3055 Trans. 

$1.75 

BC08 Trans. 

.40 

BC109 Trans. ... 

.45 

EM404 Diode . 

.25 

2N3638 Trans. 

30 

Advance Constant Voltage 
Transformers, 15 watt, 
constant 240v output .. .. 

$6.00 

8in Twin Cone Speaker, 

8 watt R.M.S. 110Hz-12KHz $6.50 

IN914 Silicon Diode .. .. 

.25 


SALES CENTRE OPEN 
8.30 a.m. to 5*30 p.m., 
MONDAY to SATURDAY 



SPEAKERS 

Hi-Fi Twin Cone, 8 or 15 e. 

6i” 30Hz-15KHz 6w .. .. $12.00 
8” 30Hz-15KHz 8w .. .. $12.00 
10” 30Hz-15KHz lOw .. $12.40 
12” 30Hz-15KHz lOw .. $12.84 
Post $1.00. 

TWEETERS 

3i” 5-16KHz 12w .. .... $330 

3*” 5-18KHZ 15w. $4,10 

Post 50c 
HIGH POWER 

12” 15w Twin Cone .. ,. $20.00 

12” Imported 40w.$30.00 

12” Aust. 50w. $50.00 

15” Aust. 30w.. .. $50.00 

_Freight $1.00_ 

MAGNETIC CARTRIDGES 
AT66 

20Hz-20KHz ± 2db 
Tracking weight .5-2.5 grams. 
$1030 

AT33 $16.00 
AT21S $17.85 

Post 25c 

Simple fitting instructions included. 

PK.3 PRINTED CIRCUIT 
BOARD KIT 

Contains all necessary 
ingredients to make your 
own printed circuit boards. 

$3.50 Post 25c 

PEAK STEREO AMPLIFIER 
3.5 watt per channel. 
Frequency response 50-20 KHz 
Input 200 mV 
Custom made oiled 
walnut cabinet 
Post $1. 


JEMCO US100 MULTIMETER 
DC-AC Volts 
DC-AC Current. 

Resistance ranges. 

$29.50. Post 50c 




$34.50 



. TO PREPAJK ELECTRONICS*— | 

I I enclose cheque/m.o. for $1.00 for 
your new catalogue with 10 x 10 coupon | 
I and membership of the Pre-Pak 
Electronics Club. | 

1 NAME . 

| ADDRESS . * 1 


I 

I 


POST CODS 


I 

I 
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ANSWERS TO 
CORRESPONDENTS 


INTERCOMS: I enjoy reading your mag¬ 
azine very much, especially the interesting 
features each month. I would like to in¬ 
quire about a circuit for a simple intercom 
system, and also the circuit for a transis¬ 
torised record player. (A.L., Stafford, Qld.) 

* We have a few isolated circuits for 
intercoms, the most recent being the “Two 
Unit Transistor Intercom” published in 
August, 1962. (File No. l/IA/9). Modi¬ 
fications were published in March, 1963, 
for the switching (File No. l/IA/10). In 
October, 1968, we showed how it would be 
possible to convert an ordinary radio to an 
intercom system* while still carrying out 
the functions of a radio. (File No. 
l/IA/12.) Our last portable record player 
was published in January, 1964. This was 
based on a commercial packaged am¬ 
plifier, which is probably no longer avail¬ 
able. In the highly competitive field of 
simple mono players, it may well be that 
you can buy more cheaply than you can 
build. However, we are not in a position 
to comment on the merits of commercial 
products. 


BASIC RADIO COURSE: I have been 
reading your October, 1963, issue. Can you 
send me the series of articles “Basic Radio 
Course” as this issue has only Chapter 3 
in it? (G.L.A., Caboolture, Qld.) 

• The series of articles, entitled “Basic 
Radio Course,” were published in book 
form under that title. This has been re¬ 
vised and is now available as “Basic Elec¬ 
tronics.” We reviewed this latest edition in 
the March, 1969, issue in our “Technical 
Books and Publications” section. Copies 
ot “Basic Electronics” are available 
through the Information Service for $2.20 
including postage. 


AMPLIFIER PROBLEMS. Having con¬ 
structed the Playmaster 115 stereo am¬ 
plifier, I have struck several problems 
which may be of interest to other readers. 
Firstly, can the amplifier be run without a 
load and during the setting up is a load 
attached to measure the voltage across the 
ouput transistors? Having set up the am¬ 
plifier, I get a low hiss out of the 
loudspeakers, and there is slight distortion 
on the louder parts of records. The input 
impedance of the amplifier is L5M. What 
happens when a lower impedance car¬ 
tridge is used? The total output power 
from the amplifier at the moment is only 3 
or 4 watts. Another problem is that when 
the plug is removed from the power point 
with the volume at maximum, the 500mA 
fuse blows. (RJL, Beaumaris, Victoria.) 

• Transistorised amplifiers, in fact, most 
amplifiers, should have the appropriate 
load connected to the outputs whenever 
power is applied, otherwise there is the 
risk of damage to the output components. 
From the general trend of your comments, 
we suspect that you may be trying to 
operate the Playmaster 115 with ceramic 
input stage from a magnetic cartridge. If 
this is the case, it would account for most 
of the problems you are experiencing, 
“distorted” sound, low sensitivity, and poor 
signal-to-noise ratio. You appear to be 
operating the amplifier with the volume 
control fully advanced, which would cer¬ 
tainly not be necessary under normal 


operating conditions. The low hiss you 
refer to is normal in high gain amplifiers 
when the volume control is in the fully 
advanced position. 


HELP WANTED: Recently I commenced 
a correspondence course in electronics. 
However, I am having difficulty in apply¬ 
ing some of the principles that I am study¬ 
ing. Because of shift work I am unable to 
attend a school course but was wondering 
if some reader would be kind enough to 
assist me in solving a few problems in 
his spare time (D.G., Richmond, Vic¬ 
toria.) 

# We are publishing your address as re¬ 
quested, D.G. Readers in the Melbourne 
area who may be in a position to assist, 
should contact: Mr D. P. Graham, Flat 7. 
285 Punt Rd, Richmond, Vic., 3121. Phone 
42 6168. 


COMPUTERS; I am interested in your 
publication “An Introduction to Digital 
Electronics.” I would like to know if the 
computer described is an electronic type 
using transistors, or a relay type. Also, in 
what recent issues have you published cir¬ 
cuits for: a 6 transistor BC and SW receiv¬ 
er; a simple low cost oscilloscope; and a 
simple aerial. (J.B., Ryde. N.S.W.) 

• Firstly, we would like to point out that 
no constructional details for any comput¬ 
ers are described in “Digital Electronics.” 
This book traces the history of digital 
techniques and examines them in the light 
of present day knowledge. It does describe 
the theory and the operation of digital 
computers, and also gives constructional 
details of a “Digital Demonstrator,” on 


which the operations of a computer can be 
simulated or demonstrated. Its ability as a 
computer, however, is limited to 1 plus 1 
equals 2, or 1 plus 1 is not equal to 1. 
Details of constructional projects re¬ 
quested are as follows: We have not pub¬ 
lished a six transistor receiver for more 
than 12 years. However, our “All Wave 
Two,” published last month, may interest 
you as there are a number of transistor 
functions in the IC. (File No. 4/TR2/5.) 
Our latest, and probably one of the sim¬ 
plest and least expensive oscilloscopes was 
described in April, 1968. (File No. 
7/C/25.) You have not stated the band in¬ 
tended to cover with the aerial, but a 
good, all-round SW aerial is the “Twin 
Doublet,” described in November 1963. 
(File No. 2/AE/13.) 


RECEIVERS AND INTERCOMS: Could 
you possibly give me any “Electronics 
Australia” refs, for the following: A simple 
broadcast receiver of about 3 watts audio 
output using a mains supply (solid-state). 
The “Little General of 1961” — of which 
I have a copy — is too bulky for the con¬ 
fined space I have available. Also, a solid- 
state intercom, set with a mains supply, 
having a low output (say 10 watts max.), 
and, if possible, 3 or 4 branches. (BJE., 
Cowra, N&W.) 

• Unfortunately, we have little that 
would help you directly, since we do not 
normally feature simple transistor receiv¬ 
ers designed for mains operation. We 
deliberately design most of these for bat¬ 
tery operation in the interest of simplicity, 
economy, and the convenience of a self- 
contained unit. However, we have 
described a number of power supplies suit- 


"ELECTRONICS Australia" Information Service ... 

As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
PROJECT REPRINTS: For a 20c fee, we will supply data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicat6d projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for project data will be answered more speedily if the 
projects are positively identified and the request is not complicated by questions requiring the atten¬ 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x 8in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to six months old the cost is the 
face value, plus 5c surcharge. From seven to 12 months, 10c surcharge; over 12 months, 20c surcharge. 
Package and postage is 10c extra per issue. Please indicate whether a PROJECT REPRINT may be 
substituted if the complete issue is not available. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia”' within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by interview or telephone. 

COMMERCIAL EQUIPMENT: “ELECTRONICS Australia" does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor. “ELECTRONICS Australia,” Box 2728 G.P.O., Sydney. N.S.W. 2001: 5/69 
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Famous English Automatic 
GARRARD RECORD 
CHANGER — $29.50 

P. a R. $1,50. Usually $52 
Quality checked by Garrard 
automatic rtdord 
changer and player wired for 
ittreo. Latest 240V 1970 

model just released Takes 
all size record* 45'*. 10" and 
12"-—up to 9 records at , 
time. Feature* many refine 
mentt: 4 speed laboratory 

series motor, adiustment tor 
pick-up Height, adustment for 
ttylu* pressure, etc. Brand 
new in cartons — 



1170 

Issue 

Famous English “ACOS" Complete 
PICK UP cartridges with STYLUS 
Currant issue to fit "Garrard" Player, 
GP 91*2. Mono Crystal Sapphire 
STEREO COMPATIBLE, usually $6— 
now $2,50. GP 93*1 starao Crystal 
Sapphira, usually S7.55—now only 
$3.50. OP 931 starao Crystal Dia¬ 
mond, • usually $8—now only $4.50. 
GP 94*1 starao Caramic Diamond 
usually $9—now only $5,SO Cart 
r idles sold sapsrataiy. fit naarly all 
make players. 


HAtt PHI CL SPECIAL 
Hi II ..HI CORDING IAPE 


fantastic purchase of "Mylar 

{ irofassianai recording, computer 
apt (tha bast money can buy), 
famous 3’ftame brand (ana we 
can’t mention due to huga price 
reduction). Silicon# lubrication. 
Suits all tap* recorders, hi-fi 
and starte. Selling wen under 
half prlca. ABSOLUTELY BRAND new 
cost w 3 ’ and 5". 10 cants 
91 7". 20 cents 

3 M ttr .65c 

5” 600’ .$1.75 

7 M 1200* $2.95 

LONG PLAY 

5" 900' . $2.45 

5i" 1200' .. $2.75 

7" 1800' $3,95 

Empty spool* 3" 25c 5" 35c Post 
10a each. 



ear; 


RECORDING 
TIPI 

9 A R 20cw 
Top quality Philips type cassettes 
by famous maker sells at half 
prise. Individually packed in 
plastic library box. ceo (90 min. 
recording time), I1.4B; C90 (90 
min. recording time), sets. 

C120 (2 hours) $2.75. 


4 Transistor, ) Watt Output 

AUDIO AMPLIFIERS $7.95 

Fresh 1970 current production, 
brand new in cartons, complete 
with instructions. Specially 

designed to provide a com* 
olete and reliable basic unit 
for portable gramophones, 
radios, Intercoms, tape record¬ 
ers, P.A, systems, etc/ Latest 
printed circuit design suitable 
for 3 to 15 ohm speakers, 
for use with 9v, transistor 
radio battery. Frequency re¬ 
sponse 150*10,000 c-s. A pair 
are ideal for stereo. &e 
oqly 3" X 2". ,p. and p. 25c 


ENGLISH HEAVY DUTY 
TRANSFORMERS 

240 Volt input, 6.3 volt 4 times 
(4 terminals 6.3V. at 8 amps, 
each terminal). Originally made 
for radar units by Aero Trans¬ 
formers; eost $60 to make; 

weighs 141b._Freight 

$12.50 |2 





COMPUTER 
BOARDS 

Enormous 
purchase 

from __ 

famous computer manufacturer 

Each board comprises a minimum 
4 transistors and up to 6 transistors, 
plus host of resistors, diodes, cape 
citators. inductors, etc. Trensistors 
ere NPN A PNP germanium type 
T05 A T018 for R F., audio, hi 
speed switching, etc 100's of uses 
Size of board 2*" x 4". 4 boards 
with minimum of 16 transistors 
$1.50 post 20c. 

8 Boards with minimum of 32 tran$. 
istors $2.75 , post 25c. 

16 Boards with minimum of 6* 
transistors $4.95, post 60c Special 
price for quantity 


Famous 
300 H Model 



20,000 
OHMS 
MULTIMETERS 

$9.75 €gIUHf[!&t 

P A p 50c 

Extremely sensitive 20,000 ohms 
complete with full instructions 
and probes withoverload protection 
RANGES*— O.C. VOLTAGE: 5-25 
50-250-500-2.5K (20.000 ohms per 
volt). A.C. VOLTAGE: 10-50-100- 
500-1000 volts (10,000 ohms per 
volt). D.C. CURRENT: 0 50 uA, 
0-2,5 MA, 0-250 MA. RESISTANCE: 
0-6K, 0-6mg. (300 ohm and 30K 
at centre scale). CAPACITANCE: 
10 uuf to .001 uF, .001 uF to 
luF. DECIBELS: -20 to 4-220 8 


ENGLISH NEON TESTERS 

4 for 80c 


P 5c. 

Voltage tester for 180 to 300v. A.C. 
Complete with inbuilt resistor and 
flexible leeds with prods. Glows on 
contact. Also ideal for panels, etc 
Special price for ouentity. Us. 95c ea 


English dry reed switches, gold 
plated contacts 1" long x 0.15” up 
to 250V A.C. 250 M.A. 2 for 80c; 
post 5c 


NlfE BATTERIES—95c 

post 20c ea. 

Brand now! Nickel iron, spill- 
proof, leak-proof cells— 

Lasts forever 4 A H , 1.2 volts. 
Sizes 3}" x 2J" x I". Coup'e 
together for any voltage— 
superb for spotlights, lamps, 
bells, flash eauipment. etc. 

Set of to gives 12 volts 4 a h. 
$7.95 (Rack post $1){ Set of 5 for 
i. 3.95 (Rack post 75e). 


8 V0lt$, 


ANTENNAE RODS — 69c post 10c. 
6 Section telescopic, chromed 
brass, fits most transistor radios, 
extends from 51" to 27", female 
threaded base. 



CONT. 
DUTY 
*th H.P. 

GEARED MOTOR 

Made by Dmmore. U S A.. 28V D.C., 
works perfectly on 12V or 32V D C., 
has threaded drive end shaft for 
standard flexible drive or pulley can 
be fitted to shaft. Approx. 150 
fine) RPM BRAND NEW. P. A R. 60c. 


INDUCTION MICROPHONES 

Will pick up sound waves from a 
distance. Has suction cap, long 
cord and plug for tape recorder, 
etc. Sticks to well or case of tele¬ 
phone for recording' speech. |1.25. 
Post 10c. 


G.P.O. RELAYS — $1.50 

P. A P. 30c. new in packets. 

Type 3000. Impregnated coil switch¬ 
ed multi-leaf type. Rating 3 amps 
for 6 or 12 volts D.C. Size 31" * 

2r x r 


Write for new Hydraulic Catalogue 
10c just published, lists 100‘s of 
hydraulic valves, pumps, rams, etc. 
Sailing at under 10% of manufac¬ 
turers costs by famous names such 
as 'Vickers’, ‘Plessty’, ‘Dowty*, etc., 
all brand naw, 



P. and P 
$1.50. 
Huga purchase 
from liquidation of 
famous manufacturer. 
TRENT "PIONEER" Hi-Fi SPEAKERS 
Brand naw in cartons, 1970 models, 
these beautifully made superb speakers 
are sailing at 1 /3rd of usual price. 
Voire Coil 12" 15' 

Impedance 8 ohms 8 ohms 

Nominal 

Power 40 watt 60 watt 

Frequency 

Response 70-5000 c s 60-5000 c s 
Sensitivity 102 2db/watt 103 db/watt 



CIRCUIT 
BREAKERS 

Totally enclosed type in u.ucast hous 
tng. Fitted with twin solenoids and 
adjustable contacts, intended for 
operation at 12. 24, 32 volts D.C. 85 
and 150 amps. Brand new $5 50 
p. and p. 75c. Specify 85A or 150A. 


Terrific Purchase! English Cable 
Brand new, sold in any length to 100 
yds., shielded microphone cable. 2 
core, 5 yds. for 75c; 4 core, 5 yds. for 
$1.50; 7 core, 5 yds. for $1.75; 10 
core, 5 yds for $2. add postage. 


Naw 4 AMR 3-lf volt 
SELENIUM RECTIFIERS full wave 
Current English make. Brand new. 
Converts A.C. to D.C. 95c. 
post 25c. 21 AMP. I So (Rost 15c). 




ELECTRO¬ 
MECHANICAL COUNTERS’ 

Post 60c. Ultra modern miniature 
style, precision made units read¬ 
ing 0-9999. Fitted with 300 ohm. 
coil. Size overall only 3.J" long 
x 4 '' square. In excellent guar¬ 
anteed condition. For 12V oj^24V 
use. _ 

"Cutler 
Hammer" 

TOGGLE 
SWITCHES _ 

Post pack 10c). 4-Pole, 3-way (3 
position) panel switches (centre 
off). Handles 10 amps, at 12 or 
24/32 volts D.C. Ideal for panels 
control boards, 75c. 

$L65 

MODEL 
MOTOR & 
GEAR 
TRAIN 

$1.65, RAP 25c. Powerful per¬ 
manent magnet model motor m 
steel chassis, with all metal Eng¬ 
lish reduction gear train, produces 
considerable torque, operating 
voltage 11 to 41 volts DC (torch 
batteries), final drive speed 
approx. 100 r.p.m. at 11 volts. 
Size 4" x 2}" x 1 }" high, brand 
new, ^originally designed for Mec¬ 
cano Droducts. 




P. A P.30c 
Beautifully made by "Elesta". Orig, 
for computers, eont. duty coil re¬ 
sistance 8000 ohm. 4 S.f.D.T. (or 
two D.P.D.T.) Contacts precious metal 
gold-plated, carry up to 10 amps, in 
low voltage A.C. or D.C. or up to 
250V A.C., min pull in volts 45V 
D.C. 6 M.A. — Max. 100V D.C., 
brand new in plastic cese, size 2f 
x 1" x 2". Also 14,000 Jt relays 
specs, as above $2.25 


Canadian Hand Mikes .This hand 1 

mike was used by Signal 
Corps. Very well made unit 
with press-to-talk switch. Sen¬ 
sitive insert will suit all P.A. 
systems, transmitters, etc. 95 C i 
Brand new with lead. P- and P, 30c 


NEW DOUBLE 
EARPHONES D.U| 

$1.65 P and P 45c 
famous English nake 
Suberb for crystal sets . i 
transmitters receivers 
silent radio and TV 
Complete with long lead New double 
earphones with microphone has press 
to talk switch. $2.40. P. and P. 60c. 


ENGLISH $3.95 i 
AMPMETERS 

Moving coil, new with 
shunt in 1 amp. divisions.! 

Special! 0-20 amp. and 
0 40 amp. D.C. Post 30c. 

0 10 amp. D C. moving iron amp- 
meters. English $1.65. P. A P, 20c. 
Rugged construction. 


GEM 
TUMBLER, 
$9.50, 


P. eno 

$1. 

Tumbler A Motor*$19.50 P- & P-$2 
Terrific bergeiri. designed for the 
gemstone collector for tumble polish¬ 
ing Isrge quantities of gems. A reli¬ 
able trouble-free machine fitted with 
fill, barrel which will process 4lb.- 
5lb. of stones, produces flawless 
gemstones of great beiuty. Supplied 
in kit form, takes minutes to 
sssemble, has pillow block bearings 
(4), shafts, pulleys, belts, 1-gal. 
barrel, mounting blocks. (Note; Flat 
wood base not supplied.) Is complete 
with full instruction books for gem 
tumbling end assembly of unit. 

240V A.C., AEI ball bearing electric 
motor to suit with 2 different sect¬ 
ion pulley for slightly different speeds 
The finest quality originally for com¬ 
puters resilient mounting base, starting 
relay. 6’ of lead and plug an extra 
>10 , Rost Tumbler and Motor $2, 

240v. Electric ftimps 


$9.501 


30 


P, and P. 

75c. direct English purchase 
from a famous manufacturer. We 
purchased their entire stock cf 
these ABSOLUTELY BRAND NEW m 
carton 240 volt eectric motorised 
oumo unit Usually sell for $25 00. 
FaiII 3 MONTH GUARANTEE. 
Special Neophrene impeller pump 
for pumping fuel 
water etc. Pumps 300*400 $ o h. 
To be gravity fed and will lift to 
8’. Idas! for fuel or watar trans¬ 
fer. fountains, fish ponds, etc. 
Pump entirely non-corrosive Rush 
vour order now as stocks will net 
lest at this price. 


A.C. FAN 

$ 2.95 

Post 60c. 

Small but vary 
powerful 240v. mains motor"by 
"VARtEY" England. With 5i r ' 
3 b/adt fan, ideal for cooling 
equipment or as extractor fan. 
Self-aligning bearings, silent 
but very efficient. Mounts 
from back or front. Brand 
new. Motor separate $2.45. 

Post 60c 


p. A p. 

25c 

MORSE KEYS $1.45 

Adjustable, beautifully made for 
British Army, new. 

BUZZERS 1.5V. TO 3V.. 65c. 
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ANSWERS-continued 


able for these and similar receivers, and it 
may be possible for you to select a battery 
operated design and combine it with a 
power supply. For a receiver we suggest 
the “Mullard Cordless Mantel Receiver” 
of October, 1961 (File No. 4/TRS/l) and 
for power supplies the article in the April, 
1966, issue “DC Power Supplies” (File No. 
2/PS/16.) We have not described any 
intercom, units of the type and power 
which you require. Our latest intercom 
was a two-unit battery operated type 
described in August, 1962 (File No. 
I/I A/9.) In this regard it should be noted 
that there are many commercial intercom, 
units currently available at very attractive 
prices. It may well be that these would 
cost less than the components for a home¬ 
made system. This possibility should be in¬ 
vestigated before a desision is made. 


HUM PROBLEM. I am using a separate 
power supply transformer with rectifier 
bridge and resistor, with 240V taken off 
from the power input to my 10-10 am¬ 
plifier, to power my May, 1968, broadcast 
tuner, but have a problem of hum, possi¬ 
bly earth hum. Could you suggest a way 
of rectifying this problem, if possible, tak¬ 
ing power directly from the amplifier, but 
the tuner boards completely separated, say 
18in. (R.Cm Hawthorndene, S.A.) 

• We suspect that the most likely cause 
of the hum is insufficient filtering in the 
makeshift power supply, but since you do 
not give details of the filtering used, we 
cannot comment. We suggest you examine 
the filtering arrangements in other circuits, 
and experiment to find a more effective 
set-up for your purpose. 

GUITAR AMPLIFIER! A friend of mine 
is just starting to play the electric guitar. 
He requires a small amplifier of around 5 
to 10 watts, using valves, that could be 
made at home. Has “Electronics Austra¬ 
lia” published a suitable design? (G.T., 
MordiaHoc, Vic.) 

# Our Paymaster 102 Guitar Amplifier, 
published in three parts in October to De¬ 
cember, 1962, is the nearest to meeting 
your friend’s requirements. He could build 


the basic version to begin with. It has a 
power output of 14W. Copies of the arti¬ 
cles are available through the Information 
Service for 20c each. (File No, l/GA/4 to 

6 .) 


ECONOMY STEREO. I was recently 
given a turntable and pickup arm com¬ 
plete and I also have two loudspeakers 
about 12in x 8in, 8-ohm voice coils, which 
are in perfect condition. I want to build a 
suitable stereo amplifier costing no more 
than $30, either transistor or valve, able to 
work directly from the pickup without 
preamplifier. Can you help me with a suit¬ 
able design? Also, what would be an easy 
and effective baffle for the loudspeakers? 
(M.F., Brisbane, Qld.) 

• In general, stereo amplifiers capable of 
reasonable quality reproduction cost con¬ 
siderably more than $30 to build, let alone 
buy ready built. However, we draw your 
attention to the Basic Stereo Amplifier 
from oddment parts described in the June, 
1966, issue, which you may be able to 
build within your budget by salvaging parts 
from old equipment. Reprint material is 
available through the Information Service 
for 20c. (File No. l/SA/24.) Details of 
compact loudspeaker enclosures of the in¬ 
finite baffle type were given in the Septem¬ 
ber, 1965, issue. (File No. l/SE/15.) You 
may be able to adapt one of these to your 
requirements. However, it may be prefer¬ 
able to contact the manufacturer con¬ 
cerned, in the hope that they can suggest 
something specifically intended for the 
loudspeakers you have. 


LOUDSPEAKER ENCLOSURES* Can 

you please advise me on the design and 
construction of hi-fi loudspeaker enclo¬ 
sures. If this is not possible, can you 
please recommend any suitable text cov¬ 
ering this subject? As I have had little pre¬ 
vious experience with hi-fi systems, I would 
appreciate any information available. 
(R.R.V., Nlddrfe, Vic.) 

# We have published a number of articles 
on the construction of loudspeaker enclo¬ 
sures, Among our more recent designs, we 
can supply copies of each of the following 


A SPLIT SECOND 
IN ETERNITY 



The Ancients Called It 
COSMIC CONSCIOUSNESS 


Must man die to release his inner 
consciousness? Can we experience 
momentary flights of the soul-«~ 
that is, become one with the uni¬ 
verse and receive an influx of 
great understanding? 

The shackles of the body—its 
earthly limitations—can be thrown 
off and man's mind can he attuned 
to the Infinite Wisdom for a flash 
of a second. During this brief 
interval intuitive knowledge, great 
inspiration, and a new vision of 
our life’s mission are had. Some 
call this great experience a psychic 
phenomenon. But the ancients 
knew it and taught it as Cosmic 
Consciousness —the merging of 
man’s mind with the Universal 
Intelligence. 

Let This Free Book Explain 

This is not a religious doctrine, 
but the application of simple, 
natural laws, which give man an 
insight into the great Cosmic plan. 
They make possible a source of 
great joy, strength, and a regenera¬ 
tion of man’s personal powers. 
Write to the Rosicrucians, an age- 
old brotherhood of understanding, 
for a free copy of the book ‘The 
Mastery of Life.” It will tell you 
how, in the privacy of your own 
home, you may indulge in these 
mysteries of life known to the 
ancients. Address: Scribe N.U.P. 


WSe 'Rosicrucians 

(AMORC) 

P.O. BOX 66, 

BENTLEIGH, VIC. 3204, AUST. 


■ P.O, Box 66, | 

I Bentlelgh, Vic, 3204. Aust, 

I Please send me the free book, I 

I The Mastery of Life, which ex- I 

I plains how I may learn to use any I 

1 faculties and powers of mind. 

I Name. a 


j .*.Postcode.. g 

... .J 


Power ratings 

Your article on “Loudspeaker Power Rat¬ 
ings” (May, 1970, P. 112) seems to evade 
the issue, leaving the operator to be care¬ 
ful and hope that there are no unfortunate 
accidents. A very simple form of protec¬ 
tion not mentioned in the article, but 
standard advice by American hi-fi manu¬ 
facturers, is to put a fuse in series with 
each loudspeaker unit. Inexpensive fuse- 
holders, which mount in the loudspeaker 
lines can hold the fuses, without running 
into catastrophic costs. Manufacturers’ 
data are available on fuses and it is an 
easy matter to calculate a suitable fuse. 
Typically, a 1A fuse blows at 2A, plus or 
minus 25 per cent Fuses are made in 
values incremented by roughly 1.5, repre¬ 
senting, at worst, a 50 per cent overload, 
(a 230 per cent overload is possible with 
a 50W amplifier hooked to 15W loudspea¬ 
kers). Alternatively, a fuse could be chosen 
experimentally as the minimum size 
which will not blow with normal listening. 
This would certainly protect against acci¬ 
dents. Surely this is a reasonable solution 
for a reasonable problem and one that is 
by no means original. (D.B*> W. Pymble, 
N.S.W.) 

# Admittedly, the article should have 
contained a reference to the use of fuses, 
which are just as systematically omitted by 
some designers as they are included by 
others. We have not done any work with 
fuses in this role and cannot draw on ex¬ 
perience as to the protection they might 
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offer against their nuisance quality, if se¬ 
lected to operate within the tight margin 
between normal audio peaks and the offi¬ 
cial power rating of the loudspeaker 
system, Undoubtedly, they would be able 
to protect a system against a gross over¬ 
load due to some operating accident but 
this was really not the problem we wer6 
concerned with. This was to answer the 
question: “Can modestly powered 
loudspeakers be used with an amplifier 
having a much higher power rating per 
channel?” Our advice, broadly, was: “Yes, 
provided the loudspeakers are operated in 
the kind of environment and at the loud¬ 
ness levels for which they were intended.” 
We specifically warned against “showing 
off” for visitors or seeking exaggerated 
bass output. Implicit in the article was the 
conviction that, if the loudspeakers are to 
be damaged, it would probably not be by a 
short-term overload (last par, p. 113) but 
by longer-term use at a level which was 
merely indiscreet. We would have to be 
convinced that fuses could be selected to 
safeguard against mere indiscretion with¬ 
out opening on occasional audio peaks. 
The behaviour of fuses in this role would 
be all the more complicated by the fact 
they they would be trying to operate in 
conjunction with a load circuit whose 
impedance (and therefore tolerance to 
over-voltage) varied widely with frequency. 
Readers may be able to contribute to this 
discussion from actual experience. 
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HAM 


1B3GT (DY30) $1.43 

-n 

ihs :: : * , :?g 

IKS.50 

1K7.50 

1L4 


$2.00 

$ 1.00 


GZ34 


1L5 .. 5,0r 
ILN5 . . 

IMS . . . 

IPS .. . 

IQS . . . 

1R5 . . . 

1S2(DL66) 

its ; 

174 . . 

1X2 A / 8 
2D21 . . . 

3S4 . . . . 

1X1.4 

5AS4 . 

It R 4 4CV 

5U4GB .. .. $1.30 

5V4(GZ32) . $1.50 

5Y3GT .. .. $1.20 

SZ3.$1.50 

®AB? m°o 

6AC7 M. . . .50 

or 5 for $2.00 
6A08 .. . . $1.35 

IaIs <X79) .. * 3 i°o 

or 12 for $2.00 
6AG7 

6AJ5 .... 
6AKS(EF9S) 

6AL3 . . 

SALS.75 

6AM5.75 

or 3 for $2.00 

SAMS.75 

or 3 for $2.00 
6AN7/A . .. 1.55 

6AQS . . . $1.30 

6Ak7GT . . . $1.80 
6AU4GT/A . $1.50 
6AU6 . . . . $1.30 

6AV6 . . . . $1.20 

6AX4 .. . . $1.50 

BBS.$2.00 

6B8.$3.00 

6BAS.$1.40 

6BE6 


t 2.S5 
1.35 


?«?, 


Saw - 

_ jq?/ 

6BV7 


iv.ts 


S for $2.00 

. . . $ 1.00 


e£V lf9e \ 
IS® 

6Bic:, 

6CU6 
6Bq7A 


6BX6 . 

6BY7 . 

6C4 

8C8 ° r . 

6CA4 . . 
6CA7/EL34 . $3. 
6CB6 . . .. $1. 

!Eg? G,A :: il: 
i«I :: :: If: 

6CK6 . . . . $1. 

1831 v. :: li: 

:::: II: 

6CW4 

(NUVISTA) $2.’ 
6DCS .... $2. 
- .... $ 1 . 



.80 
.40 
.65 

IV. 80 
$1.80 

$2.50 

i!:?o 

_ .20 

or 12 for $2.00 
6HG5 .. .. $1.50 
6HS8 .. .. $1.50 
6JSGT .. .. Il.OO 

SJ6 .75 

or 3 for $2.00 


or S for 


SJ7G 

S« G 

6K8GT V. 

6K8 Mots! 

6KV8 
6L6G 
6L7 
6M5 
6N3 

6N7 .. 

or 10 for $2.00 

SN8 . . . . $1.40 

4Q7G . . . . $2.50 

6R3 . . - $1.55 

652 .... $1.85 

6SA7GT . . $2.20 
6SC7.75 


RADIO 

SUPPLIERS 

Mail Order Specialists 


323 ELIZABETH STREET, 

(2 Doors from Little Lonsdale Street) 

F MELBOURNE, VIC. 3000 

TELEPHONES-.677329,674286 


US? :: :: :?i 

6SH7.SO 

ssj7 or S ,or **:?! 

6SL7G°/ * ,0r tf.SS 
6SN7GT . . $1.00 
6SQ7GT . . $2.10 

6SS7.75 

6U4GT . . . . $2.00 

6U7G.75 

or 3 for $2.00 
6U8/A .... $1.55 

6V4.$1.05 

6V4.$1.05 

6V6GT .. . . $1.75 

6X2.$1.95 

6X4.$1.00 

6X5GT . . . $1.50 

6Y9.$1.90 

7A8.35 or 

™ 8 for $2 

7eI . :: :: .sol? 

7H7 . .. . s,or .!§ 

7W7.SO or 

. S for $2 

9A8.$1.90 

:: Vd 7 .? 

12AH7 . . 5,0 M§ 

12AT7 . . . .50 or 

5 for $2 

iIauI : ::!!:!§ 

12AX7/ECL83 75 

12BE6 . .. 51 ‘.75 

12BY7/A .. $1.75 

lij5 iso 

]ilc7 7GT . :: $1 :So 

12SH7.§0 

i IInVgt 7. $1.00 

12SR7 .. .. .JO fi 

16A8 . . . . $2.00 

35L6.$1.00 

19.SO 

30.50 

42.$2.50 

47.SO 

57. .50 

SB .. .. .50 

78.$1.00 

iSoTH 7 i isioo 

807 A . 7 . :: , 1.25 

808 .$1.00 

832A . . . . $7.00 

5IS A . . v.M 

955 . .. . 5,or .l§ 

956 .50 

958A .. . . 50c or 

1625 .. . f 50c lir 

1629 .. . 5t0r J! 

ISol . *. *. 25c 0 ? 

BA50 .. ,0 1 tO 0 r c $ o 2 r 
12 for $1 
ECC35 . . . . $2.00 
ECH35 . . . . $2.80 
EF86/6BK8 . $2.00 
EL34 (6CA7) $3.00 

!v#i :: :: *’:|g 

m :: :: I5:?§ 

Mi :: ::te? 

3 for $2 
UL41 . . $1.00 

VR150 

(volt Reg.) $1.25 
2021 . . . . $1.20 
2E26 . . . . $4.60 

van : 79 h 

eoQs VISTA .. |5:f| 

75C1 Volt. 

8# 

Reg.$1.65 

866 A A Reg. . Iiioo 
807 .$1.20 

884 .$2.85 

885 .$2.85 

2051 . . . . .50 

5763 . . . . $2.55 

6146A . . . $5.95 

G146B . . . . 16.25 

OA2/150C4 $1.65 

- $2.50 

$2.55 

__ . 12.65 

QQEO3/20 $17.00 
QQEO6/40 $12.95 
QV04/7 . $1.50 or 
3 for $3.75 

ALSO OTHER 
TYPES AVAILABLE, 
P.O.A. 



MODEL OL-64D MULTIMETER, 20,000/OPV, DC Volte: 0-0.25/ 
1/10/50/250/500/1000V at 20K/OPV, 5000 volts at 10K/OPV, AC 
Volts: 0-10/50/250/1000V at 8K/OPV, DC/A; 50uA/1mA/50mA/ 
500mA/10 amps. RESISTANCE: 04K/400K/4M/40Megohm, DB 
Scale: —20 to plus 36db. Capacitance: 250pF to .02uF, Induct. 
0-5000H. size: 5% x 4 1/8 x m in. 

PRICE: $19.50 post 30c. 


m 

mO 


MODEL 200H MULTIMETER, 20.000 opv. DC Volts: 0-5/25/50/250/ 
500/2500V (20,000 opv) AC Volts: 0-15/50/100/500/1000V (10.000 
opv) DC/Amps: 50uA/2.5knA/250mA, Rasistance: 0-60K/6M ohm 
(scale centre 300 ohm—30K ohm. Capacitance: lOuuf to .OOluF/.OOluF 
— .luF, D3 scale 20 db to plus 22 db. Size 4V4 x )V4 X 1 1-8. 

PRICE: $11.25 post 30c. 



NEW MODEL US-100, Overload protection, Shockproof Movement, 
polity switch DC volts: 0.25/1/25/10/50/250/1000V (20K/OPV 
AC Volts: 0-2.5, 10/50/250/1000V (5K/OPV), DC/Amps: lmA/25mA/ 
500mA and 10A. AC/Amps 10A. RESISTANCE: 0-50M/ohms (centre 
scale 50) R X 1/10/100/IK/10K, db scale —20 to plus 10 plus 22/ 
plus 35/plus 50db. 

PRICE: $28.75 post 40c. 

Mirror Scale 



_ _ /per _ _ 

Volts: 0-10/50/250/1000 (1000 opv) DC Volts: 0-10/50/250/1000 
(1000 opv). DC Current: O-lOOmA, Resistance: 0-150K ohms (3K 
centre). 2 colour scale. Range Selector Switch, Dimens.: 3V4 x 2V* x lin. 

PRICE: $6.50 post free 



MODEL CT500 MULTIMETER, 20.000/0pv. DC Volts: 0-2.5/10/50/ 

- - 9 ( --- 


250/500 5000V (20K/OPV) AC 


volts:0-10/50/250/ 500/ 1000V 


> plus 62db (5 ranges). Size: 5VS x 3 3/ 

PRICE: $14.95 post 30c. 


MODEL CT330 MULTIMETER, 20,000/OPV, DC Volts. 0-6/6/30/ 

120/600/1.2K/3K/6K Volts, AC Volts: 0/ 6/30/120/600/1 .2K VoHs 
(10K/OPV), DC/Amps: (0-0.06/ 6m A/60m A/ 600mA. RESISTANCE: 
0-6K/600K/6M/60M/oOOMegohm. (30/3K/30K/300Kohxns) centre scale: 
Capacitance: 50 uf to .01 uf .001 to 0.2 uf. Decibels: —20 to plus 
63db size approx: SYx x 3 5/8 x 144. 

PRICE: $16.75 post 30c. 




NEW LAFAYETTE SOLID STATE 
HA600 RECEIVER 

5 BAND AM/CW/SSB AMATEUR AND 
SHORT WAVE 150 Kc/s—400 Kc/ a and 
550 Kc/c—30 Mc/s. F.E.T, front end • 2 
mechanical filters • Huge dial • Product 
detector • Crystal calibrator • Variable 
BFO • Noise limiter • S Meter • 24in 
Bandspread • 230V A.C./12V DC. neg. 

earth operation • RF gain control. Size 
15in x 944in. 8V4in. Wt. 181b. S.A.E for 
full details. 

PRICE $199.56 



"KEW" KYORITSU 
MO 65 METERS, NEW 

Size: 3V4 inch, mounting hole IVx inch. 

1 Vi inch deep. 

All plus Postage 20c. 

1 mA, 5 mA, 10 mA, 25 mA, 50 mA, 100 
mA, 150 mA, 250 mA, 500 mA. ‘ 

$4.50 

1 amp DC. $4.50 

5 amp DC. .. $4.50 

10 amp DC. $4.50 

30-0-30 amp DC .. $5.25 

15v DC. 30v DC, 300v DC .. $4^0 

300 volts AC. $5.50 



STEREO HEADPHONES 

Large rubber earpiece, full audible frequency. 
100-15.000 cycles. 

Price $5.75 inc. Tox 



P25 2V4 Inch square, dear plastic face, 
2 1/8 inch mounting hole, 44 inch deep. 
50 uA.$5.75 15 volts d.c. $5.50 


100 uA 
500 uA .. .. $5.25 

1, 5, 10, 20, 50 
250 and 500 . 

mA. $5.00 


55*22 25 volts d.c. . $5.50 
500 volts a.c. $5.50 
“S” Meter .. $5.75 
“VU M Meter . $6.50 



MR3P 3 3/8 inch square, clear plastic face, 
2%in round mounting hole, lViin deep: 
50 uA.$7.00 50-0-50 uA - 

inn Ua ” " JaS 15 voIts d *°- 

500 uA $6.50 v .,i. j _ 

1, 5, 10, 25, 50 J5 volts d.c. 

100, 250 and 30 volts *,c. 

500 mA .. $5.75 “VU” Meter 


$5.75 

$5.75 

$5.75 

$5.75 

$8.25 


LT91 RECTIFIER 

20 Volt 2 Amp 

Price: $1.50 post 10c. 
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ANSWERS - continued 


terms used in electronics? This would help 
as there are a few terms 1 am not sure of. 

(G.L., Moonta, S.A). 


articles through the Information Service 
for the usual 20c each: Playmaster 109 
Bookshelf Loudspeaker, December, 1964 
(File No. l/SE/13); Playmaster Bookshelf, 
7.5 ohms version, July, 1965 (File No. 
l/SE/14); Compact Loudspeaker Enclo¬ 
sures, September, 1965 (File No. l/SE/15); 
Playmaster Point Four Loudspeaker 
Syste m, February, 1968 (File No. 
l/SE/18); Free-Standing Loudspeaker 
System, July, 1969 (File No. l/SE/70.) 


DISTORTION: In the July, 1967, issue the 
power output of the modified version of 
the Unit 4 Playmaster is quoted as 8.5 
watts prior to clipping but the distortion is 
quoted at only .42 per cent of 8 watts. 
What is the difference between clipping 
and distortion? Does the action of fully 
automatic turntables have any adverse 
affect on LP records? Would it be possible 
to design a loudspeaker enclosure round a 
single Rola 12PX speaker since 12in 
speakers give superior bass and few people 
would be able to hear over 12KHz any¬ 
way? (CJC., Rose Park, S.A.) 

• When an amplifier reaches the limit of 
its power handling capability, the output 
waveform is no longer able to, even ap¬ 
proximately, follow that of the input sig¬ 
nal. Due to saturation effects in the output 
stage, further increase in the input signal 
level results in severe limiting or clipping 
of the peaks of the output waveform 
which, in turn causes a rapid rise in the 
overall distortion. The degree of distortion 
present before clipping is a function of 
several other factors causing non-linear 
amplification in one or more stages. By 
suitable design this is held to very low 
values right up to the point of overload 
and the onset of clipping. Most modem 
automatic turntables have negligible effect 
on the surface condition of L.P. records, 
due to a smooth operating action. 

The use of a single speaker in an enclo¬ 
sure is quite permissible and we would 
suggest you contact the manufacturer 
directly for specific enclosure data relative 
to the unit you have on hand. While it 
may be true that many people are unable 
to hear frequencies above say, 12KHz, 
this does not mean that there is no point 
in using more than one speaker in a 
system. By splitting the audio spectrum 
into sections, and allocating a speaker to 
each section which is designed for the job, 
it is often possible to obtain a smoother 
response and also a significant reduction 
in intermodulation. 


HIGH-POWER STEREO AMPLIFIER: 

The article on the Playmaster 128 Stereo 
Amplifier in the January, 1970, issue of 
“Electronics Australia” states on page 67, 
that, “if a more suitable power trans¬ 
former was available, the power output 
could be increased to a full 64 watts per 
channel.” The Ferguson PF115 trans¬ 
former would appear to be a suitable al¬ 
ternative. If this was used, would the exist¬ 
ing power supply components be able to 
cope with the extra current? If so, could 
you please inform me of the gate trigger¬ 
ing voltage of the C20D thyristor and the 
current at which it should be triggered so 
that I may calculate a new value of 
sensing resistor? (J.C., Warrnambool, Vic.) 

• The PF115 transformer is suitable but 
it would require a large chassis as it is a 
far more bulky unit than that used in the 
prototype. It is also quite expensive—over 
$30. The power supply can handle the 
extra current provided the 2N3055 is 
mounted on a larger heatsink and the 
regulator driver transistor is fitted with a 
clip-on heatsink. The gate triggering vol¬ 
tage of the C20D is 3 volts maximum but 
typical units are considerably less than 
this. The thyristor should be triggered at 
between 4 and 5 amps. 


VALVE RECEIVERS: I am planning to 
make a radio to run off the 240V mains. 
Would you send me the file numbers and 
dates of 6 or 5 valve radios, and also de¬ 
tails of a 10 to 12 transistor radio to run 
from either the mains or a 9-volt battery. 
(G.M., Mitiamo, Vic.) 

• The “A.B.C. Four,” published in March, 
1966 (File No. 5/ACR4/44) would prob¬ 
ably suit you, G.M. It is a fairly simple 
broadcast band receiver, capable of quite 
good performance. We have not described 
any receiver with 10 or 12 transistors. The 
“Transporta Six,” (File No 4/TR6/2) 
described in October, 1968, would be the 
one which comes closest to what you ask 
for. We understand kits of components are 
still available from some suppliers. All 
requests for technical information, re¬ 
prints, back issues, etc. should be addressed 
to: The Assistant Editor, “Electronics 
Australia” Box 2728, GP.O. Sydney. 
N.S.W. 2001. 


SIMPLE VALVE PROJECT: I enjoy 
reading your magazine. I am only 13 and a 
beginner in electronics. I have built a 
couple of simple transistor projects and I 
would like to try a valve project I saw a 
copy of the valve amplifier enclosed with 
this letter, but no values were given for the 
components in it Could you suggest some 
suitable values for the components and the 
H.T., L.T., and bias supplies. Also, do you 
know of a book which I could purchase 
which gives the meanings of the technical 

RADIO: Unofficial history 


The circuit you have found, G.L., 
appears to be an explanatory diagram 
used to describe a standard resistance- 
capacitance coupled amplifier. A practical 
circuit would differ from this in some 
respects; for example, the bias battery 
would almost certainly be replaced by a 
resistor or resistor capacitor combination. 
Because it was an explanatory diagram 
only, no values would be given. The theory 
— and some simple circuits — of valve 
amplifiers, and all the other aspects of 
radio and electronics, are explained in our 
publication “Basic Electronics.” This will 
help also in explaining the terms used in 
electronics. It is available from this office 
for $2.00 plus 20c postage. 


SHORTWAVE RECEIVERS: I would like 
to construct a three-band superhet receiver 
and a two-valve shortwave receiver. Can 
you supply me with all the necessary 
information? I am not interested in transis¬ 
tors, only valve receivers. (R.C., Lalor 
Park, N.S.W.) 

• Our latest two-valve short-wave receiv¬ 
er was the “Simple 3-Band Receiver” pub¬ 
lished in June, 1967. (File No. 2/SW/41.) 
It is some time, however, since we have 
published a three-band superhet receiver. 
The latest design was the “3-Band Six” of 
December, 1954. (File No. 5/ACR6/15). 
For projects of this vintage, however, we 
can still supply only the circuit and a few 
essential photographs for the usual 20c fee. 
If you require the complete articl, it will 


The following snippet of radio history (unofficial) was adapted from 
“DCA News” and from “Grapevine,” the latter catering for the 
technical fraternity in the N.S.W. Division of the Department of 
Civil Aviation. Specifically credited is Doug. Rowe, of Canberra. 


The 33MHz radio 
range tower was located 
on the airport; access to 
the tower itself posed 
no problem. 

The point from 
which the pattern had 
to be checked each day 
was 500 yards away, 
on private property. A 
daily task involved lo¬ 
cating and verifying the 
course alignment with 
the aid of a portable 
field detector. 

The operator would 
hear dots on one side, 
dashes on the other, the 
overlapping pattern pro¬ 
ducing a continuous 
tone indicating “on 
course.” Identifying 
the twilight zone on 
either side of “on 
course,” where the dots and dashes 
just merged, called for a lot of con¬ 
centration during the measurement 
procedures. 

A simple task? 

It should have been, particularly on 
a pleasant day, with the warm sunshine 
bathing the rural countryside. Or after 
rain, when mushrooms were sprouting 
through the grass. 

It would have been except for the 
bull! 

You see, the “private property” re¬ 
ferred to was a typical farm paddock 
surrounded by an equally typical 
5-strand wire fence. The peg marking 
the spot where the measurements had 



to be taken was fifty yards inside the 
fence and, more to the point, it was the 
nearest fence! 

The bull lived in the paddock and he 
was far from being a friendly animal. 

This situation produced the fastest 
radio technicians in the whole of the 
Commonwealth or its territories. 

Given a reasonable start, the techs, 
usually won the 50-yard dash, even 
when handicapped with the portable 
field detector. 

The 5-strand fence would resonate 
like the strings on a violin and the 
slickest course measurements in the 
history of civil aviation would be com¬ 
pleted for another day! 
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NEW RANGE OF RESISTORS 


** i 

CONDENSERS AW POTENTIOMETERS 


O o 6 o o j 
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• wide range of values from 100 ohms to 3 meg. in i, 
1 and 2 watt and include wire wound. LIST PRICE $9.00 
per 100. OUR PRICE $2.00 per 100. Post and packing 
33c extra. 

The condensers are in most popular brands and include 
Polyester, Paper, Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 65c. 

The pots, are all current types and include switch pots, 
and dual concentric, tandem, tab pots. etc. LIST PRICE 
$12.00 per dozen. OUR PRICE $2.59 per dozen. Post 
and package 60c extra. 

nnc With each lot of resistors, condensers or pots, 
suss we W ju SU ppiy 0nt new valve. Type 6U7G, 1T4. 
Regret special values in resistors, pots and condensers 
cannot be supplied. 

lEADER SIGNAL GENERATOR IS611 

240V A.C. operated, 6 band 120KC to 
390 Megs. Provision for crystal, $39.50 
Post N.S.W., 75c; Interstate, $1.23. 

NEW TRANSISTOR 8 KIT SET 

SPECIAL PURCHASE ENABLES US TO OFFER THIS NT SET AT 

01,00 • Complete kit of parts with circuit 

* and full instructions. 

Eight transistors. 

Magnavox 5X3 speaker gives excel¬ 
lent fidelity. 

High sensitivity, suitable for city or 
country use. 

Heavy duty battery for economical 
operation. 

Modern design, plastic cabinet with 
gold trim. 

• Dial calibrated for all States. 
DIMENSIONS • Available in colours of off-white, 
9” x 5" x 3” deep red. black. 

P Post N.S.W., $1.25; Interstate. $1.75. 

A TRANSISTOR PREAMP FOR 
MAGNETIC PICK-UP OR TAPE HEAD 

Using 3 transistors per channel as featured in Electronics 
Aust. Complete kit of parts including transistors. P.C. 
board and resistors and condensers. 

Circuit and full details supplied. 

Stereo Kit $8.50. 

Mono Kit $4.50, 

240V Power Supply $4,50, 

State if required for Pick-up or Tape Head. 

SEW HIGH SIABIUIY CARBON 
RESISTORS I p.t. and 2 p.c. TOLERANCE 

These imported resistors are in i and i watt with values 
from 50ohm, to 1 meg. 1% and 2%. In packets of 50 
mixed values. 

LIST PRICE 20c each. 

OUR PRICE $2.00 per packet of 50. 

Post and packing, 20c extra. 

(Regret special values cannot be supplied.) 

NEW 240V ELECTRIC MOTORS, 

3300 R.P.M. Size 3*" X 
24*’ x 3*". including 

$2.75 

pim 60c postage 





NEW 25 WATT 
P. A. AMPLIFIERS 


$63 


These amplifiers are suitable for installation in clubs, schools, 
restaurants, factories, etc. Wherever the amplification of 
speech or music is required. 

SPECIFICATIONS 

• Output impedance Line output (100, 166, 250, 500 ohms) 
Nominal power 25 watts. • Inputs two microphone and 

Freight pick-up radio with separate controls and mixing facilities. 
. . * • Tone control. • Frequency response 30 to 18,000 CPS. 

extra • Output impedance Line output (100, 166, 250. 500 ohms) 

or can be supplied with V.C. output (2. 3, 7, 8. 15 ohms). 

• Dimensions 11 in x 6in x 8in. Weight 25W 231b. Freight 
extra. 


NEW COLUMN SPEAKERS 

Suitable for above Amplifier in walnut finished cab¬ 
inet containing four 8” Rola Speakers Imp, 8 ohms. 
$30. _ (Freight extra.) 

NEW MINIATURE MOTORS 

Ideal for models, toys, etc. H to 
- - 39l 



IT 


volts. 6,000 r.p.m. 
per doz. Post 10c, 


39c each or $3.50 


Poet 20c extra. 


ROTARY SWITCHES 
Single Bank 11 x 1, 4 x 2. 3 x3 
69c. Single Bank 2x1, 35c. 
Two Bank 3 x 3 $1.20. 
Rocket Switches D.P.D.T, 55c 
Rocket Switches S.P.D.T., 45c 


NEW IMPORTED SLOT CAR KITS AT 
-* a LESS THAN HALE PRICE 

Complete kit of parts including 12V 
motor and full instructions. 

$1.90 post 25c 



NEW EXTENSION SPEAKER 

FITTED IH ATTRACTIVE LAMPBASE 

FOR TRANSISTOR SETS 
SUPPLIED WITH LEAD and 
PLUGS TO SUIT MOST SETS 
(Shade not supplied). 

$3.00 

_Post and packing 50c._ 

New Photo-Electric Burglar & 

Door Alarms at less than half price 

DOOR ALARMS BURGLAR ALARMS 




i* 


240V A.C. operation 240V A.C. operation 

$12.00 $16.00 
Poet ft Packing $1*25 extra. Post ft Packing $1.50 extra. 
Buzzer $1.25 extra* Buzzer $1.25 extra* 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398 
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ANSWERS-continued 


have to be in photostat form at 20c per 
page, a total of five pages for $1. In ad- 
dition, this project used a commercial coil 
bracket (as did so many of our designs of 
that era) which is no longer readily avail¬ 
able. Assuming that you already have a 
broadcast-band receiver, the most satis¬ 
factory approach may be to use a SW 
converter. Our latest design was a “3-Band 
Converter’* published in May, 1966, (File 
No. 2/CV/20). An older design, but fea¬ 
turing an RF stage was the T ‘Two Band 
Short-Wave Converter*' of July, 1955. (File 
No. 2/CV/10) Complete articles of the 
latter two projects are available through 
the Information Service. 

AMATEUR EQUIPMENT. I am a regular 
reader of “Electronics Australia” and find 
it an excellent publication, catering for a 
wide variety of interests. I intend building 
the solid-state communications receiver 
featured in recent articles, but I should 
like to adapt it for amateur use. Do you 
intend publishing a front end suitable for 
amateur bands, with provision for con¬ 
verter input? I feel this set-up would ap¬ 
peal to many amateurs whereas the receiv- 

Class of amplifier 

What is meant by Class A, B and C am¬ 
plification? I would like an answer in some 
detail as it has had me bothered for a long 
time. (G.A., Strathfield, N^.W.) 

• An amplifier may fall into one or other 
of the above classes, or into an inter¬ 
mediate class, by reason of the specific 
function it is called upon to perform and 
the amount of bias applied to the input 
element. Broadly speaking, voltage am¬ 
plifiers operate under class A conditions, 
audio power amplifiers very frequently 
under class B (or AB which is midway 
between class A and class B), and RF 
power amplifiers under class B or class C, 

In fairly general terms we may say 
that a class A amplifier is one in which the 
output waveform is the same as that 
applied to the input. The DC output cur¬ 
rent remains substantially constant over 
the full 360 degrees of the input cycle and 
no power is normally consumed in the 
input circuit, The bias value and signal 
level are so chosen that the amplifier func¬ 
tions over a limited, linear section of its 
input/output curve. 

A class B amplifier has a higher value of 
bias than clase A and the signal level is 
such that, during the input cycle, the am¬ 
plifier may actually be cut off completely 
for up to half the cycle. In audio service, 
this would result in a very distorted output 
were it not for the fact that class B audio 
amplifiers are always operated in a push- 
pull configuration whereby the “missing” 
section of the output waveform is supplied 
by the other amplifier. Because of the rela¬ 
tively high input signal level, class B am¬ 
plifiers normally consume power in the 
input circuit, 

If the operating bias is adjusted so that 
the output current flows during something 
between 360 degrees (class A) and 180 
degrees (class B) of the input cycle, the 
amplifier is said to be in class AB. If the 
signal level is small so that the input cir¬ 
cuit does not consume power, a “1” sub¬ 
script is added, viz. AB1. If power is con¬ 
sumed under normal conditions, a “2” sub¬ 
script is added. Power output under class 
AB conditions is somewhat less than that 
obtainable under a class B rating. 

In an RF power amplifier, distortion of 
the waveform is normally offset by the os¬ 
cillatory action of the tuned output cir¬ 
cuit, The bias is adjusted so that, under no 
drive conditions, the amplifier is com¬ 
pletely cut off. High levels of input signal 
drive the stage into conduction, usually to 
the point or relatively large amounts of 
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er in its present form is a general commu¬ 
nications receiver. Do you have plans for 
a transistorised converter for two metres 
and six metres? I have details of the con¬ 
verters published about five years ago, but 
was wondering if you planned a modern 
type. Also, do you have plans to describe 
medium to high power two-metre trans¬ 
mitter? (B.L., Wollongong, N.S.W.) 

• Thank you for your various sugges¬ 
tions, which we shall keep on file for con¬ 
sideration as possible future projects. Pre¬ 
sumably you will by now have seen the 
144MHz solid state converter published in 
the April issue. At present we have no 
plans for the other projects which interest 
you, but we may be able to oblige at some 
future date. 

WE’D LIKE TO HELP, BUT ... I would 
be obliged if you would recommend a ster¬ 
eo setup for the playing of high quality 
classical music. Recently I came into pos¬ 
session of your publication and am rather 
baffled by the wide range of “High-Fi” 
equipment available, I realise the quality- 
price factor has a bearing on the selection 
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input power being consumed. High peak 
output is possible under these conditions, 
although the output current may flow for 
considerably less than 180 degrees of the 
input cycle. If it is important to minimise 
waveform distortion as, for example, in an 
SSB amplifier, class B operation is se¬ 
lected. 

An examination of a basic text on valve 
fundamentals will make the picture clearer, 
perhaps with the aid of diagrams. 


and wish to be assured that my purchase 
will possess many years of maintenance- 
free service. Your advice would be much 
appreciated. (J.M., Cabramatta, N.S.W.) 

• The heading for this particular letter 
was deliberately chosen. Did you read the 
Editorial in the April issue, J.M.? In this 
we tried to point out the difficulty, in fact 
the impossibility, of our recommending 
various types of equipment to individual 
readers. 


NOVICE LICENCES AGAIN; After 
reading the letter from D.S. in your April 
issue, I too feel that novice licences should 
be granted to prospective amateurs, radio 
clubs and the like. I have also had to give 
up studying for the A.O.C.P., being in my 
fourth year of High school. There would 
be, as D.S. says, fewer illegal transmitters 
and also more revenue for the P.M.G. in 
the form of licence fees. Surely hams on 
the air could support us in our objectives 
to gain novice licences for tHe responsible 
hobbyists. (C.H., Crafers, S*A.) 

• Letters like yours are keeping the sub¬ 
ject alive but the fact that a novice licence 
scheme has thus far not been implemented 
here indicates that there is a body of opin¬ 
ion against it as well as for it. The difficul¬ 
ty of pursuing a career and a hobby at the 
one time is obvious but there is good 
reason to insist that all would-be amateurs 
satisfy some technical requirements. The 
freedom of the amateur to use bands in¬ 
stead of channels, and home-made rather 
than commercial-type approved equipment 
rests on the assumption that he is person¬ 
ally able to cope with the technical prob¬ 
lems of setting up equipment. A couple of 
other points: There is provision right now 
for youth radio clubs to have a licence; 
secondly, the $2 fee is a trifling amount 
considering the cost of administering a 
licence. 


Here is an opportunity for an Engineer to join and contribute 
to the future of an expanding organisation. 

As one of New Zealand’s most progressive Electronic Com¬ 
panies, with wide International associations, “AUTOCRAT” 
offers an attractive meaningful career in an Industry poised 
for the challenge of the 70s. 

As a senior post, salary for this position will be negotiated. 
In addition to the excellent prospects for advancement, the 
appointee will qualify for Superannuation and other staff 
benefits. 

CHIEF ENGINEER 

1. Applicants should have a degree in Electrical or Electronic 
Engineering or Radio Physics, and/or membership of an 
appropriate professional institution. 

2. The person envisaged will be someone who has already a proven 
record in development work. 

3. This person should be abreast of the current trends in Industry 
and be prepared to lead a small enthusiastic team, where 
innovation is welcomed. 

4. A flair for administration, and motivation of people is required, 
coupled with a professional approach which appreciates the need 
of Quality Engineering coupled with a degree of cost consciousness. 

This is an individual post where your knowledge and experience will 
be appreciated and used. 

Applications will be treated in the strictest confidence. Please apply 
in writing to: 

The Personnel Officer, 

Autocrat Radio Limited, 

2 Carr Road, Mt. Roskili, 

Auckland 4, NEW ZEALAND 
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MINE DETECTORS 

Ex A.M.F with Instruction Book. 
Complete In wooden case. Ideal 
for plumbers, councils for locating 
buried pipes, etc. Freight pay¬ 
able at nearest attended railway 
station. $39.00 

4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, ideal Broad¬ 
cast Studio, music recording. 
Church and play recording, etc. 
Fraction of original cost. 

Price on Application. 

240 VOLT 

522 POWER SUPPLY 

Supplies all necessary voltages to 
operate 522 transceiver from 240 

V A.C. Complete and ready to 
plug In $30.00. 

SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post. 10c. 

200 Mill, amp., 24 volt. l/81n push 
movement. 

$1.25. Post 10c. 

CONDENSER LENS 

2Viin DIAM. 2in FL. $1.50 each 
or $2.50 per pair. Post 2!c. 

CONDENSER LENS 

lttin diam. 1 ViFL. 50c each. 
Postage, 17c. 

FOUR CHANNEL 
BRANCHING AMPLIFIER 

With 4in Vu, meter OLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced input 
and output. Idea! for outside 
broadcasting, etc. 

$39.50 

TEN CHANNELS 

VHF TRANSCEIVER 

Types TR1934 100-125 meg/cya. 

and TR1935 125-150 meg/cycle*. 

28 volt DC operated AM single 
crystal locks both TX and RX on 
same channel complete with 
generator. 

$33.00 

RECORDING TAPES 

TOP QUALITY BRAND NEW 

POST 

3" x 150’ 65c . . . 9c 

3 x 600’ .. S1.35 ... 13c 

5" x 900’ . . $1.78 ... 13C 

S’’ x 1800' .. $3.29 ... 13c 

7” x 1200' . . $2.75 ... 21c 

7" x 2400' . . $4.45 ... 46c 

7" x 3600’ . . $6.00 ... 46c 

CASSETTE TAPES 

C60 $1.60. C90 $2.20. C120 $2.99. 
Post 13c. 

BYER 77 Mk. 1 

Rack Mounting Tape Recorder, ex 
A.B.C. 7V*-15 LP.S. Full track 
tested. $150.00. 

Microphone, Professional S.T.C. 
type 4017. $20.00. 

Marconi Video Oscillator type 
TF885A 0-12 M/cs. $75.00. 

Marconi H.F. Sig. Gen. 85 K/cs. 
to 25 M/cs. $65.00. 

Pye 4 Channel Crystal Locked 
Oscillator. 1.5-30 M/cs. New. 

$25.00. 

TRANSPONDER APX6 

with Lighthouse Tubes. Can be 
converted to 1200 M/cs. $17.00. 

WHEATSTONE BRIDGE 

Top grade 

In Multiples up to 1000 

$65.00 


SOUND PROJECTORS 

Clnevox Prefect and Harmour and 
Heath 16mm In good working 
ordar. 240? operated, complete 
with speaker and amplifier. 

from $90,00 


CIRCULAR SLIDE RULE 

3%4in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book In¬ 
cluded. 

$1.25 each 

Poet 10 cents. 


P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
bell calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

Please note we are now able to 
include V4 mile of telephone 
cable FREE with each set of 
Phones. 


BATTERY CHARGERS 

240 volt A.C. Input. 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amp. without meter, $13.79 
2 amp. with meter, $1S.7S 

Post N S.W. 70c; Interstate 93c. 


MINIATURE 
ELECTRIC MOTORS 

1V4 to 3 volts D.C Ideal for 
model boats, cars, planes, etc. 
Strong torque. Only 
69 cents each or 10 for $4.10. 
(Post 7c). 


TRANSCEIVER 

(2-way radio) R.C.A. America RT 
68, 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser in 
100 K/cs: step 10 channel per 
meg/cycle with power supply. 
Leads. mike and headphones 
$45, 60c cartage to rail. Freight 
payable at nearest attended rail¬ 
way station. 


TRANSCEIVER 

(2-way radio) 62 set ideal small 
ships. Hams. etc. 1.6 to 10 megs. 
Crystal locked or V.F.O. controlled 
5 watt output. Complete with an¬ 
tenna, headphones and mike $60. 
60c cartage to rail. Freight payable 
at nearest attended Railway 
Station. 


HEAD PHONES 

Low impedance moving coil fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphones. 
Ideal for use with all types of 
transceivers. $3.50 pair. Same with 
black felt muffler. $4.50 pair. 
Post N.S.W 25ct Interstate 30c. 


COLLINS TRANSCEIVERS 

Auto-tuned 100-150 megacycles, 
10 channels .. ., . 


$65.00 


6 TRANSISTOR radios, new, in 
leather case, only $12.50 each, post 
N.S.W. 60c. Interstate 85c. 


AVO MULTI METER 

Tts^o 38 


A.W.A. AUSTRALPHONE 

Transceivers 12 V 
New Complete Station. 

1.6 to 10 megs on transmit. 
0.54 to 16 megs on receive. 

$150.00 


LAVOIE HETERODYNE 
FREQUENCY METERS 

10-100 Megs. LA5. $250.00. 


100-500 M/cs. $350.00. 


ADLER FREQUENCY 
METER 

lOOKc-20 M/cs. $175.00. 
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P.M.O. Phone Jack and plugs, 25c 
each, 45c the pair. 

Post 7c. 


NIFE CELLS 

' 807 

7f« 

CV850 

$1.50 

1.2 Volt fully charged. 41n x 3in , 

! 65N7GT 

•5c 

1H6G 

30c 

x lin 4 AH. 

$1.00 each 

; 8989 

$1.88 

832 

$5.00 

Post, N.S.W., 25c; Interstate 35c. \ 

| 5U4G 

Me 

6AK5 

$1.50 


> EF50 

35c 

6X4 

$1.00 

WALKIE TALKIE TWO- 

! 5Y3 

$1.75 

12SK7 

50c 

WAY RADIOS 

| 6C4 

•8c 

VR65 

25c 

P.M.O Approved Citizen Band. | 

2x2 

79e 

VT4C 

75c 

9 Transistor, $79.00 per set of 2. i 

! 6A05 

80c 

AU5 

$1.00 

Post, N.S.W. 50c; interstate, 60c. | 

; I2AU7 

$1.80 

80 

$1.25 


; X61M 

$2.21 

6AK5W 

$1.50 







CATHODE 

RAY TUBES 


3FP7 

$2.95 

5BP1 

$3.50 

\/ 

3JP1 

$2.95 



P.M.G. TYPE KEY SWITCHES. | 

; V1669 4/1 

82.95 

CY2184 

$2.95 


45c each. Post, 15c. 


BC 221 

Frequency Metre* 

$55.00 


VALVES 

BRAND NEW 

IN CARTONS 

Special dbcount for quantity 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 
I###**###*####***#' +•+++++* 1 



45 x 40 Coated Lens with tripod 

$10.95 

30 x 30 Power Coated Lens 
Brand new. 

$3.75 

60 magnification with a 60mm 
coated objective lens. 

With tripod. 

$23.00 

As illustrated. 

Postage, 95c; Interstate $1.20. 


'TELESCOPES 

l30 x 40 with Tripod 

$7.95 

Post N.S.W., 70c; interstate $1.20 


PETROL MOTOR 
GENERATOR SET 

BRAND NEW EX-ARMY 
300 watt, 15 volts, 20 amps. 
Made in Canada. Complete w.th 
tools, instruction book, spares, 

etc. Only. $75.00 

$1 cartage to rail, freight pay¬ 
able at nearest attended railway 
station. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new, usually 80c ea. 
50 assorted values for only 

$3.75 

Post 15c. 


STEREO headphones, brand new, 
$7.50, Post N.S.W. 60c. Inter¬ 
state 85c. 


TYPE S POWER SUPPLY 

(240 Vac supply for AT 3-ARB) 
suit most types of Disposal trans¬ 
mitters and receivers outputs 250 
volt, lOma 550 volt 200ma, 300 
volt lOOma, $30.00 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Tdeal telephone or bell wire. 
1,320ft coil of twin (equal Vi 
mile) $7 per coil. 

Post. N.S.W. 70c; interstate $1.20. 


SCOOP PURCHASE 

Gramo Motors. New. Made in 
U.S.A. 4-speed 240 volt A.C. 
50 eye. Only $2.75 each. 

Post, N.S.W. 30c; Interstate. 40c. 


CO-AXIAL SWITCH 

70 ohms 4 positions, 
can be motor driven completely 
waterproof 70 ohms type con¬ 
nectors. Housed In metal case 9in 
x 8in x 8in $5.00 each. Post 
N.S.W 70c. Interstate $1.20. 


ELECTRONIC COUNTER 

(Austronic) 0-100 K/cs. 240V 
operated. $150.00 


Cossor Double Beam Oscilloscope 
1035. Tested. $150.00 


Kleinschmidt 5 Unit Punch Reader 
and Tape Printer with Key Board. 
$95.00. 


Cintel Oscillator and Electronic 
Counter, type 388. $250.00. 


SELSYN MOTORS MAOSLIP 

Mk. II.$5.25 *a. 

No. 19 TWO-WAY RADIOS 
Sold as is without power supply, 
leads, accessories, etc. Only $15. 
Or complete with above gear, $35. 

BINOCULARS 

PRISMATIC. Coated Lenses 
Brand new. Complete with case. 

8 x 30.$18.75 

7 x 50 $21.15 

10 x 50 $23.87 

12 x 5 $13.95 

20 x 50 . $26.80 

Post. N.S.W., 70c; Interstate, $1.20 


3000 TYPE RELAYS 

P.M.O. 200 Ohm — 1.500 Ohm 
Coils, $1.25 each. 


A.W.A. AMPLIFIERS 

240 VAC with pick up 
Terminal. Used in good order 
Ex Studio. 

5-watt model. $15.00 


240V AC GEARED MOTORS 

25 r.p.m. fractional horsepower. 

$7.95 each 

Post N.S.W. 60c, Interstate 8Sc. 


522 TEST SET 

100-155 M/cs. I.F. Generator, 
crystal locked R.F. Power Meter, 
A.C. Supply Meter. $25.00. 


SPECIAL lucky dip valve offer, 
15 new valves in cartons for only 
$2.00. We haven’t got time to 
sort them, so you reap the benefit. 
Post 60c. 


Deitch Bros. 

70 OXFORD STREET, SYDNEY, 2010 


SORRY, NO C.O.D. 
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ANSWERS - continued 


ALWAYS RELY ON R.D.S. 


RADIATION: I have been reading your 
magazine for a few years now, and enjoy 
doing so very much. I have built a couple 
of your circuits with a lot of success. 
What I would like to know is if you have, 
or will be presenting a circuit for a radi¬ 
ation detector which will tell the amount 
of radiation in the atmosphere. (M.B., 
Turramurra, NJS.W.) 

• Unfortunately, M.B., there seems to be 
little demand for an instrument of this 
type. In any case, we feel that such an in¬ 
strument, if it were to be usefully accurate, 
would be very expensive. The nearest we 
can come to such an instrument would be 
an ordinary geiger counter. Our last 
counter was described in July, 1962 (File 
No. 3/GC/2). It may be obtained through 
the information service for the usual 20c 
fee. 

CRAMPED DIAL: I was recently given a 
small 8-transistor radio with which I am 
able to receive short-wave. I am able to 
receive between 25 and 90 metres but this 
is jammed into a dial of two and a half 
inches, making accurate tuning very hard. 
Is there a way of obtaining greater accura¬ 
cy? Also I get a lot of interference. Is 
there a way of removing this? (R.D., Seven 
Hills, N.S.W.) 

• Bandspread is usually achieved in one 
of two ways: by mechanically changing the 
tuning mechanism to provide a longer 
travel between the ends of the dial; or 
electrically, by allowing a smaller “bite” to 
be taken of the band in any one stage of 
tuning. Unfortunately, both these pro¬ 
cesses are very hard to arrange in a com- 


iiimtmimiiiiiiiiiiiiimitiiitiiiimtiniiiti 

THE SERVICEMAN 

(Cont from Page 100) 

the old lead restored and a new one 
added. Thus adaptor was piled on 
adaptor until each G.P.O. sprouted a 
festoon of cables and fittings suggestive 
of some science-fiction growth from 
outer space. 

Nor was a great deal of care taken to 
protect the cables. Most trailed across 
boggy ground, to be trodden into the 
mud, while some ran along the bottom 
of a drainage trench under several 
inches erf water. 

All of which amounted to a situation 
somewhat less than ideal in terms of 
safety. Ordinary rubber or plastic-cov¬ 
ered flex is reasonably tough, I sup¬ 
pose, but it was certainly never in¬ 
tended to take this kind of punishment. 
It would seem to be inevitable that, 
sooner or later, one of them would 
suffer severe physical damage and 
create a serious hazard as a result. 

As for the double adaptors, these 
have a number of disadvantages. Quite 
apart from the tendency which a stack 
of them have to be unstable, and thus 
not particularly reliable, there is the 
disturbing fact that many designs pro¬ 
duce a natural inversion of the active 
and neutral pins at one outlet. And, 
even if these devices do not have the 
approval of the supply authorities, 
there are plenty of them around. In a 
situation like the one just described, 
where one either uses a double adaptor 
or goes without power, most of us 
would yield to temptation and use the 
adaptor. The answer would seem to be 
obvious: A legal obligation to provide 
adequate G.P.O.s for the number of 
vans to be accommodated. D 


mercial receiver and we do not recom¬ 
mend your trying it. You did not state the 
type of interference you encounter. It may 
be picked up by the aerial, in which case a 
better type of aerial is needed, or it may 
be electro-magnetic interference from some 
type of electrical appliance. (Motors, fluo¬ 
rescent lights, etc.) In this case it may be 
possible to have suppressors fitted to the 
appliance. If you wish to follow this up, 
we suggest you refer to our article, “Beat¬ 
ing the Noise Problem” (Jan., 1968, File 
No. 2/AE/21). For more elemental 
conditions, readers may be interested in 
the article “Combating Interference With 
A Wavetrap” (May, 1969, File No. 
2/AE/22). B 
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Particle Detectors 

Continued from Page 91) 

a proton when struck by a neutron. As 
the proton is charged, this may be 
readily detected. 

Electronic circuits used with the ioni¬ 
sation tubes and scintillation detectors 
enable the investigator to determine not 
only the total number of particles, but 
also to classify the particles by their 
energies. 

Displays are arranged in a variety of 
forms. The best known is the audible 
signals given from a standard geiger 
counter, where the pulses are simply 
amplified and heard as clicks on a 
loudspeaker or set of headphones. 
More elaborate instruments contain an 
integrating circuit and a meter to give 
a visual rate reading, and even more 
complex systems employ a digital 
counter and timer. 

Some scintillation counters consist of 
an array of digital counters and timing 
mechanisms. Each display is used to in¬ 
dicate the numbers of particles in diffe¬ 
rent energy ranges. The results may 
also be simultaneously displayed in the 
form of a graph on a cathode ray 
tube. B 


SPECIALS 

H200 meter 20,000 ohms 
per volt. $11.50 nett. CY500 
meter 20,000 ohms per volt 
large scale $14.37 nett. 
US 100 JEMCO precision 
meter reads all ranges plus 
10 amps current AC/DC 
$29.90 nett. Pkts of dual 
potentiometers good value. 
$1.00 ea. nett. All types of 
condensers, resistors stylii 
available. 

The Independent Whole taler 

RADIO DESPATCH 
SERVICE 

Radio and Electrical Distributors 

869 GEORGE STREET, 
SYDNEY. 

Corner George and Harris Streets 
Telephone 211-0816, 211-0191 

Open Saturday mornings 

PROBLEMS? 

The scientifically endorsed potential of 
THOUGHT-POWER, opens doors, solves 
problems, ensures success, brings peace of 
mind. Free, informative, large book, con¬ 
taining pages of letter-extracts, explains how 
simple, proven, uncosUy methods fulfil your 
needs. Send 13c stamp to Dept. E.A., Box 
12. P.O., Leura, N.S.W. 2781. 





N.Z. ARMED FORCES PERSONNEL 

A CIVVY JOB 

IN YOUR OWN HOME TOWN 

TISCO, the nation's largest television service organis¬ 
ation. offer N.Z. Armed Forces Personnel the chance to 
join one of the 30 TISCO Branches throughout New 
Zealand. 

□ When you’ve completed your commitment, make use 
of your Trade Training. 

□ Drop a line to: 

THE TECHNICAL STAFF SUPERVISOR, 

TISCO, 

PRIVATE BAG, ROYAL OAK, AUCKLAND, NEW ZEALAND. 

giving full details. Age, training, marital status. 
Chances are there may be a vacancy in your home 
town. 

□ Write to TISCO Now ! ! 
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The things that occurred on the 
way, 

In fact, everyone went ’ome ’appy, 
Unaware what would follow next 
day. 


One day, teacher said in the class¬ 
room, 

“Computers . . . thou knows 
nought, I knows; 

“So let’s go to place where they ’ave 
one, 

“An* see ’ow the ruddy thing 
goes!” 


First off, the instructions to fact’ry 
Showed oop urgent need for more 
spares. 

Said foreman: “By time we’ve met 
orders, 

Our ’eads will be full of grey 
’airs!” 


Next day. when they got to com¬ 
puter 

Man talked about numbers an’ 
sooch. 

Then said “Keep thy digits in 
pocket . . . 

“See all that yer can — but 
don’t touch!” 


’E said to the staff: “Now get crack- 
in. .. 

“Well pay dooble time, plus yer 
tax; 

“Forget yer days off an’ yer Soon- 
days, 

‘Till we’ve filled all the space in 
the racks!” 


On Albert, instructions were wasted; 
Place bristled with things to ex¬ 
plore. 

And not to be daunted by teacher, 
’e stayed out of sight, near a 
door! 


In office the clerks were delighted 
To find that they’d all got a raise. 
But cleaners, it seemed, were de¬ 
moted, 

So they went on strike for three 
days! 


Unseen, ’e sneaked oop to the con¬ 
sole 


An’ pooshed all the buttons like 
mad, 

’e wiggled the knobs and the 
switches, 

Not knowin’ results would be sad. 


Accountants next ran off some 
figures, 

To send down to stock exchange 
scene; 

You should have seen looks of 
amazement, 

When noombers appeared on the 
screen! 


Conductor explained about pro¬ 
grams, 

An’ pointed to tapes in a rack; 

’e didn t see Albert remove ’em 
An’ mix ’em, when pootting ’em 
back! 


Conductor raised door in the 
floorin’ 

And showed ’em some cables in 
slot, 

Alas, Albert tripped on the carpet, 
And poured lemonade on the lot! 


Investors said coompany was boost¬ 
ed, 

And sold all their stock for a 
song; 

In fact, stock exchange were in 
chaos, 

Till they found that the figures 
were wrong! 


They printed the tale in the paper, 

‘ lid: "i . 


They saw foony thing like type¬ 
writer, 

Which printed out numbers on 
reels. 

But one of the kids kicked young 
Albert, 

Who spat chewin’ gum in the 
wheels! 

But nobody ’appened to notice 


Said: “someone’s been playin’ the 
fool.” 

His Dad said: “Yon sounds like 
young Albert, 

“I’m glad ’e were safely at 
school!” 


They’ve put a big cage round com¬ 
puter 

An* locks on the doors, every one. 
Yer’d need stick with an ’arses ’ead 
’andle. 

Before yer could *ave any fun! 



(eont. from page 87) 
but a small supply can be built up to 
operate from a source of say 6.3 volts 
AC. This supply may be obtained from 
the heater supply of the receiver pro- 
»er where convenient. On the other 
and, a small heater transformer rated 
at 6.3 volts and up to one amp would 
be suitable. A circuit of the suggested 
power supply is shown in a separate 
diagram. 

Testing of either unit in quite simple. 
The usual wiring check should be made 
before applying power. The output of 
the amplifier is fed into the aerial ter¬ 
minal of the receiver, preferably via a 
short length of coaxial cable. A suit¬ 
able aerial is connected to the amplifier 
input. 

Select the appropriate range (in the 
case of the switched unit) to suit the 
frequency to be tuned on the receiver. 
Tune the wanted station on the receiver 
and then peak the signal by tuning the 
RF Amplifier. As a preliminary check, 
this procedure should be carried out 
across the full coverage of the system. 
More than likely, signals will not be 
available over such a wide range at any 
given time. If a signal generator is 
available, it could be used to advan¬ 
tage* 

The 


He RF Amplifier is now complete 
and the method of using will be clear 
by now. At the same time, a little ex¬ 
perience will soon show the best way to 
use this device. In some cases, it will 
be possible to tune the RF Amplifier to 
the “image” signal, rather than the 
wanted one. This must be carefully 
guarded against, where this condition 
exists. 

Such a condition can occur, in single 
conversion receivers using an inter¬ 
mediate frequency of 455KHz (or 
lower) and at signal frequencies from 
about 7MHz, getting progressively 
worse as the frequency is increased. In 
the case of a 455KHz IF, with the local 
oscillator tuned to the high side of the 
wanted signal, another signal at twice 
the IF, or 910KHz higher, will also get 
through the system and cause inter¬ 
ference. However, with the RF Am¬ 
plifier, extra RF selectivity is achieved 
and the image frequency will be either 
eliminated, or reduced in severity. Q 




Frame Antenna for DX 


(eont. from page 102) 

To ensure that weak stations close to 
strong ones are not overlooked when 
tuning across the MW band, tune very 
slowly and listen for signs of weaker 
signals through the sidebands of the 
stronger ones. 

Slow cyclic fading is nearly alway 


always 

present with medium-wave DX signals. 


Fast fading, which is often counted in 
fades per minute on the SW bands, is 
seldom encountered on the medium 
waves. If two stations are heard simul¬ 
taneously on a frequency, their relative 
signal strengths will change continually. 
Under certain conditions, each station 
may be heard clearly for a short time 
during a fade of the other. 

As the best medium wave DX sig¬ 
nals are heard during periods of low 
solar activity (as exists at the moment), 
several years of improving conditions 
lie ahead. Q 
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Send your ads for this page on the form overleaf 


FOR SALE 


FOR SALE 


READER SERVICE 


UNIJUNCTION transistors. Texas TIS43A simi¬ 
lar to 2N2160. 2N264S. Data sheets and clr- 
cults with each device. $1.00 ea.. 174 Sea- 
view s t., Waverley, N.S.W. ____ 

MODEL railways. Call or write for free litera¬ 
ture on thi* fascinating hobby. Ready to run 
or build it yourself kits. HO and N. Rlvsrossl: 
P®co; Trlano Hornsby; Atlas, etc., PJ.P. Pro¬ 
ductions, 15 Hamilton Street, Gisborne, Vle- 
torla, 3437. _ 

RACK issues Electronics Australia stocked 50c 
ea.., prompt service post free, T. Weir, 56 
O'Connor St, Haberfteld, N.S.W., 2045. Phone 
798 7569. Wanted to buy copies also. _ 

MAIL orders: 1C, transistors, FET, diodes, aener 
diodes, electronic parts, kits, tapes, meters. 
«tc. Cheapest Prices, Free catalogue on request. 
IEC, P.O. Box K12829, Hong Kong, ___ 

CAPACITOR discharge Ignition systems $32,000- 
12V system* only, state model of car, and 
whether positive or negative side of battery 
connected to the car body. Two Way Radio 
Service, 31 Rotherham Street. Kangaroo Point. 
Brisba n e. Queensland. 

BURGLAR ALARMS. 12V, 15uA. Transistor 

control units $12. plus 12 p.c, s,t. Unit 
op 4 * 2 pate and case. $ld, plus s.t. 
4JiV rotary siren, $10.50. All above plus 
80c p. and post. Foil tape terminals, mats, 
key switches, bells, reed switches, infra-red 
ray unit. Complete quote and installations ser. 
vice to Insurance requirements. 

802 Doncaster °R<f, Doncaster.^vfc, 848 1386. 

LABCRAFT 605L turntable, all-balance arm, 
9,fce» ceramic cartridge, good con- 

woomhaf Q id. H3 - a «-"’ * Br ° dle S,r " t • T ”’ 


4S5d. 

Also ex-P.M.G. counter relays 


jWFidT 

6AM6 IOC. mnu counter rei«ys 

40 c ?• . p - 20c. Orders promptly des¬ 
patched^ welcomed. Isron, Box 28, 

s- equipment, All the f am ouT~br antis'"ft 

££„? PNets. Sony, Kenwood. San- 

Wharfedale, Goodmans. James Svgden 
Class A amps. Dual, Ttac, Jorgen, etc., etc. 

TAPOfECORDiNG MA^^NETlTSpiF n^lT- 

ly* Free introductory copy, send 9c S.A.E 
to 5 Glover St„ Willoughby, N.S .W,, 2068, 

,f uf^!. 0D J rN !' tvp V V £F receiver, working. 1A 

highlands Aye, Gorjdon. N.S^W. 49 5885. 

MT Bc'aru 

Street, Melbourne.** 

c ?tSi rec * lv * r “H«aii*t;e" oXTSo 

l30VAC. t °12t’DC Hl AM 4 C b rW° bViSSSSf 

u r U r"ton' n N's:w‘‘ lm,bUrn,r ' 6 

COMPUTER "o cards 7"'.lowest prices, highest 

^9c tV AHrf C ff' n 1 - 0 5 2 at l 8c * V 9r 50 at 

19c. Add 1c per board pack and post, 4 

rtPllstor, pere board. Diodes, resistors, etc., 

Sydney ° Broduet *» Box cl4 ®> Clarence St.! 


1C TAA300. Class B AF amp.. 9V rail 8mV 
at 15K In, 1W RMS to 8-15 ohm load. S2.6S 
Inc. data, cct, post. Pedalfer Associates. 24 
Gu lfview Rd , Blackw ood , 5051. _ 

MODIL~marine and stationary engines, loiters, 

" - - — Strr“ - 


for students. Bolton, 72 King Street, Sydney. 

Illust rated catalogue $1.50. _ 

N«W OC44, 45, 71, “72. 6 for __.... 

DC84, AC 126, BC108. 109, 2&3S38, 5^Jor 
2N3S42. 3643, 36"^ - 


fS,V°‘M "WA.tt* 1 iW* %Wk 

2N3694, AC127, 4 for $2 or 60c ea. Power 

8ER. «L ,7 a !*, &ii®* if. 1 M: 
tm. 4 oc « 0A2V1. pit: 

wv’w# *V'.. ui SPFm ,6A -^ a 


4360, $1 ea. MPF105, 2N5450? 6 9O C 
ea. BA100, 25c ea. OA81, 85, 91, 95, 12 for 
52 or 20c ea. Also SCRs and Trlacs, S.A.E. 
catalogue. Extra discount on large orders. 
No. S.A. sales. Post and pack 15c. Custom 
Electronics. Box 1452. G.P.O., Adelaide, 5001. 


cart, KSfo amp, 'Roll CSMX spkrs,, near 
new, must sell, $160 or offer. Sydney 

41 8966 . _ ___ 

B A RG AI nTITcT 0T~~4_5c . WOg^^SOc, "BcTl 07. 
55c, BF115, - 


cc* 

spkr: 


V4°0» 28 W!b. 8 0^44. 

OC171, 55c. Diodes OA91 type, 17c, C 


P# 7i $ 40c° 

.. _ _ . type, 17c, 6A 202 , 

1N4004 (1A 400V.) 55c. 1N4006.J.1A 
50c, 6A 400V. 70c. StR 
' 0, Suit P 


15A 100V. 
power supply protection, 
“ .50. 1 * ‘ 


OC17 
20c. ‘ 

800V. _ . 

stud mounting. ..... __ __ . 

$2.50. also 15A 400V. $3.50. 1 watt seners, 
9 or 12 volt, $1.00. Pots ganged small size, 
long shaft, 470K Plus 470K, log or Jin, 47K 
plus 47K log only, $1.40, single 47K lin., 
470K lin. 40c. Post 10c. All goods guaran¬ 
teed new and as advertised. no substitutes. 
Return mail service, T. & M. Electronics. 
_Box 57j_ P.O L Haberfteld, N.S-W -, 2 045. 

TIME switches sTff pTuT-SO c JTp., T75 Majors 

B ay Rd., Concord, N.S.W. 73 3016. _ 

=^ rs ■ s?s “" r "T“l48, 1956-68. Reas. 


BACK copies Electronics, 

offer. S.A, 37 4908 _ 

STROBE lights. Stops motion, Disco ^effect $45. 

ST141 $1. 2N2916 green SOc. AM or FM 
miniature transmitting transistor equipment. 
Winding wire, most sites, cheap. S.A.E. for 
details o above. J. Sullivan. Box 18. Oravton 
North, Toowoomba, Qld. 

_ WANTED _ 

RECEIVER AD704, type 2635 handbook, con¬ 
trol box, mounting base, crystals. Prices to 
Hlcowe, Box 15. Sor rento,, Vi c. ___ 

CllCllIf"design development required for In¬ 

dustrial remote radio control equipment. De¬ 
tails from A. L. Schmidt, 31 Rupert St.. Mt. 

Colah, 2079. Pho ne 47 3353 .__ 

SPEAKERS, inc mid* horns and tw«ettr* 8 
Sutton Ave., Seacombe Garden*. S.A. 5047. 
Phone 96 1933. 

POSITION WANTED 

b v*c: 


ELECTRONIC Organs. Do not build yourself 
an organ without first finding out about the 
superb Shober (U.5.A.) Assemble-lt-Yourself 
Kits. Inquiries to Schober Organs (Australia), 
124 Livingstone Ave., Pymble, N.S.W., 2073. 
(Mall o nly, please.) _ 

PRE-RECORDED TAPE hired to members of 

Australian Tape Recording Society. Bi¬ 
monthly release, “The Microphone," news¬ 
papers. round robins, sales, service, taoe- 
spondtng, Send Sc. 9ln x 4!n. S.A.E. to ATftS. 
Box 9. P O.^ Crow’s Nest, fo.S.W., 2065. or 


Phone (2, - . - 

TRANSFORMERS wound. Output or mains"and 

specials to order. Reply with S.A.E.. Paris 
Radio Electronics, 7a Burton St, Oarlinghurst. 
N.S.W . Phone* Sydney 31 3273 , __ 

TAM to disc service, fake advintaie of W. 

and G. Records' professional experience, when 
next needing a tape to disc service. W. and 
G. Record Processing Co., 185 A'Beckett 
Street, Melbourne, ToL; 329 7255. _ 

fop "Quality “discs from your tapes. Any 

quantity, all siaes and speeds. We guarantee 
our work to comply with R.l.A.A. and 
A.B.CB. standards. Inquiries welcome. 
Write for details, A.A.V.R., 07a Mullens St.. 
Balmain, 2041. Phone 82 51 58, S ydney. 

REPAIRS to receivers, transmitters, construction, 

testing; TV alignments; Xtal conv,, specialised 
electronic equip. Ecdeston Electronics, 146a 
Cotham Rd.. Ke w, Vic, 80 3777, .. 

TV picture tubes; Sure Brlte *tv.' Itcf/ now 

at 542 King St. Newtown. N.S.W. Now the 
largest factory of Its kind In N.S.W. Dally 
delivery Sydney, suburbs and to railway 
station. Lowest prices In Sydney to the trade. 
Duds bought. Send all duds to Sydenham 
Station freight paid. Customers sales rear of 
building, Phone 519 3403, 51 5928, Brls- 
bane area; 1 120 Oxjey Rd, Oxley, 79 6828. 

fW Tecording magazine. English monthly, free 

introductory copy, send 9c S.A.E. to 5 Glover 
St., Willo ugh by, N.S.W, 20 68.__ 

AUSTRALIAN “Tape Recordists” Assoc, tapes- 

pond with members everywhere. Manual of 

*/£ • r fs o H rd, a%.& v ‘TdS.i7.. n 5 o Sbr mb * rs ' ,T 

POSITION VACANT 

TV tech, for Singleton branch of TV Hire firm. 
Only tech, at branch, must run service dept- 
Good wages, bonus scheme. Accommodation 
arranged. Box 225. P.0,. Scone. N.S.W.. 2237 


16681, after hours. 


EXPERIMENTERS ELECTRONICS 
In the EEB 

Send for Sample Copy 

THE AUSTRALIAN EEB. 


SOUTHERN SOUND OFFER 

the Best Hi-Fi deals in Melbourne 

Exclusive SANYO 

50 watt, 3 Band Tuner amp. 
A $295 amplifier for only 

$189,00 

Specifications: 

30 transistors, 24 diodes, 50 watt power output, 20-20,000 cps 
± IdB frequency response, 3 band tuning stage — AM, FM 
and SW. Treble and Bass controls for each channel. Scratch and 
Rumble filters: Loudness control: Tape Monitor. 

SOUTHERN SOUND Mail Order* 

963 NEPEAN HIGHWAY, accepted 

MOORABBIN. 97 7245. $l89 P |us 82 frel 9 ht> 



TRANSISTOR SERVICE 

All Japanese and 
local sets repaired 



including . . 

. 

Aristone 

Aurora 

Belair 

Berlin 

Crown 

Fujiya 

General 

Hitachi 

Kenco 

Mariner 

Mitsubishi 

Nanaola 

National 

Nivico 

Sanyo 

Sony 

Spica 

Standard 

Sharp 

Toshiba 

Yashica 


We do not sell spare parts 

PETER G. BROUGHTON 

211 George Street, Sydney. 
Tel. 27-5831 (3 lines) 
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BEOGRAM 1500 STEREO 

SYSTEM 




IS NOT 
THE 

CHEAPEST 

IN 

AUSTRALIA 



NORMAL LIST PRICE $519 

®»$ 415 


Nor would one expect it to be — Bang & 
Olufsen have always considered design 
and quality before price. However the 
ready demand for B & O equipment 
all over the world indicates that 
discriminating music lovers prefer this 
manufacturing philosophy, and it costs 
less in the long run. 

The Beogram 1500 Control Unit features 
the Beogram 1000 3 speed stereo record 
player with the B&O ST/L-15 0 pickup 
arm and the SP7 stereo magnetic 
cartridge ... or the SP9 elliptical 
cartridge. Frequency response is 
20-20,000 Hz. plus or minus 2V 2 dB. The 
built in stereo amplifier offers superb 
reproduction with an output of 16 watts 
R.M.S. Inputs are provided for radio 
tuners, tape recorder, etc. 

The speaker enclosures in the system 
illustrated are the popular B&O 
Beovox 1000’s — two way speaker 
systems with a frequency response of 
55-18,000 Hz. (DIN 45 573). 

However, technical specifications count 
little with most lovers of music, likewise 
the only way you can judge the Beogram 
1500 suite is to hear it — and compare 
the performance. The difference in B & O 
audio quality is not only audible, but 
important to those who will appreciate 
fatigue free listening and greater 
musical pleasure throughout the years 
to come. 

Available from :— 

Vic. 

Danish Hi-Fi Pty. Ltd. 

941 Burke Rd., Camberwell, Vic. 3124 
Tel. 82 4839 

Shop 9, Lower Plaza, Southern Cross 
Hotel, Melbourne. Tel. 63 8930 

Queensland 

Brisbane Agencies Audio Centre 

78 Wickham St., Valley, Brisbane, 4006 
Tel. 2 6931 

W.A. 

Leslie Leonard & Co. 

Shop 37 

London Court, Perth, 6000 
Tel. 21 5067 
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Another profitable ARTC career story 



I'VE HEARD 
THAT THE ARTC. 
COURSE GIVES 
YOU A BETTER 
FUTURE IN 
RADIO ANDTV 


I’M GOING 
FOR THAT 
A.FLTC 
COURSE 
TODAY BILL. 


I'MTIRED 
0FD0IN6 
THESAME 
JOBFORSO 
LITTLE PAY. 


WELL I’M 
STILL ONLY 
THINKING 
ABOUT IT. 




IT’S GOOD 
DOING 
PRACTICAL 
WORK IN 
YOUR 
~ OWN 
llrfcWORK- 
IlSHOP. 



I REALLY MUST TAKE 
THAT COURSE. A R.T.C. 

MAKE IT EASY FOR 
THAT BETTER PA1DJOB. 


I’VE FINALLY GOT 
THAT CAR I’VE 
ALWAYS WANTED. 


WHAT 


BEAUTY 

HARRY.' 


HARRY 
COMPLETED 
HIB COURSE 
ClOICKLY AND 
NOV HAS A 
WELL PAID 
0 OB AHEAD 
OF HIM. 


Your career can be more 
profitable and interesting 


Get into one of these profitable electronic 
careers in radio and television. 

There is a profitable career for you in the 
many phases of radio, television and electron¬ 
ics including manufacturing, radio servicing, 
television servicing, research, sales broadcast¬ 
ing and television executive, armed forces. 
A.R.T.C. can help you gain one of these much 
sought-after positions. But remember, it is 
only the trained man who succeeds and 


A.R.T.C. can give you the complete training 
which is necessary. 

Train at home 

With A.R.T.C. you can obtain the training 
you need. At the benches and in the lecture 
halls of Australian Radio and TV college or 
in your own home by correspondence . . . you 
can be taught every important aspect of radio, 
television, details of every application of the 


fundamental principles of electronics. The co¬ 
urse is intensely practical and individual. 

Make spare-time money 
If you wish you can make your spare time 
earn money for you. Many students make 
extra money at spare time work after only the 
first few weeks. Think of all those things 
extra money can bring you, home of your 
own, car, time for relaxation, etc. Safeguard 
your future . . . mail today. 


Start earning money while you do the course,write today for free booklet 
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Australian Radio 
and Television 
College Pty Ltd. 

E. S. & A. BANK BUILDING. 

Cnr. Broadway and City Road, Sydney, 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 


























































